N-ACYLSULFONAMIDE APOPTOSIS PROMOTERS 



Cross-Reference to Related Applications 

This application claims priority to U.S. Provisional Patent Application Ser. No. 
60/233,866, filed September 20, 2000, which is hereby incorporated by reference. 

Technical Field 

The present invention relates to substituted N-acylsulfonamides which are useful for 
promoting apoptosis, methods of making the compounds, compositions containing the 
compounds, and methods of treatment using the compounds. 

Background of the Invention 

Apoptosis is a mode of cell death in which the cell commits suicide either to ensure 
proper development of the organism or to destroy cells that represent a threat to the 
organism's integrity. Morphologically, apoptosis is characterized by blebbing of the plasma 
membrane, shrinking of the cytoplasm and nucleus, and fragmenting into particles which are 
engulfed by phagocytic cells. Although apoptosis plays a critical role in normal 
development, its impairment is thought to be a significant factor in the etiology of such 
diseases as cancer, autoimmune disorders, inflammatory diseases, and viral infections. 
Conversely, increased apoptosis has been linked to AIDS and neurodegenerative diseases 
such as Parkinson's disease, stroke, and Alzheimer's disease. 

BCL-X1 is a protein which, in healthy cells, is expressed in the outer membranes of 
the mitochondria, the endoplasmic reticulum, and the nuclear envelope. Its function is to 
bind to specific protein/protease complexes and prevent cell apoptosis. Upon internal 
damage to the cell the protein/protease complexes are released, and cause the process of 
apoptosis to begin. An over-expression of BCL-X1, often present. in cancerous and other 
diseased cells, results in the blocking of apoptotic signals and allows the cells to proliferate 
{Cancer 1999, 85, 164-170; and references cited therein). It is believed that by blocking 
BCL-X1, apoptosis can be induced in diseased cells, and can provide an effective therapy for 
cancer and other diseases caused by the impairment of the apoptotic process. Based on these 
findings and the absence of BCL-X1 inhibitors from current cancer therapies, there is a 
continuing need for compounds which can trigger apoptosis through the inhibition of the 
BCL family of proteins. 



Summary of the Invention 

In its principle embodiment the present invention provides a compound of formula (I) 




(I), 

5 or a therapeutically acceptable salt thereof, wherein 

A is selected from the group consisting of phenyl and a five- or six-membered 
aromatic carbocyclic ring wherein from one to three carbon atoms are replaced by a 
heteroatom selected from the group consisting of nitrogen, oxygen, and sulfur, and wherein 
A is substituted through carbon atoms in the ring; 
10 R 1 is selected from the group consisting of alkyl, haloalkyl, nitro, and 

-NR 5 R 6 ; 

2 3 

R , and R are independently selected from the group consisting of hydrogen, alkenyl, 
alkoxy, alkyl, alkylsulfanyl, alkynyl, aryl, arylalkoxy, aryloxy, aryloxyalkoxy, arylsulfanyl, 
arylsulfanylalkoxy, carbonyloxy, cycloalkylalkoxy, cycloalkyloxy, halo, haloalkoxy, 
15 haloalkyl, heterocycle, (heterocycle)oxy, hydroxy, nitro, and 
-NR 5 R 6 , 

R is selected from the group consisting of aryl, arylalkenyl, arylalkoxy, cycloalkenyl, 
cycloalkyl, halo, heterocycle, and (heterocycle)alkoxy; 

R 5 and R 6 are independently selected from the group consisting of hydrogen, alkenyl, 
20 alkoxyalkyl, alkoxycarbonylalkyl, alkyl. alkylsulfanylalkyl, alkylsulfonylalkyl, aryl, 
arylalkyl, arylalkylsulfanylalkyl, aryloxyalkyl, arylsulfanylalkyl, arylsulfinylalkyl, 
arylsulfonylalkyl, carboxyalkyl, cycloalkenyl, cycloalkenylalkyl, cycloalkyl, 
(cycloalkyl)alkyl, cycloalkylcarbonyl, heterocycle, (heterocycle)alkyl, 

7 8 

(heterocycle)sulfanylalkyl, hydroxyalkyl, a nitrogen protecting group, and -N=CR R ; or 
25 R 5 and R 6 , together with the nitrogen atom to which they are attached, form a ring 

selected from the group consisting of imidazolyl, morpholinyl, piperazinyl, piperidinyl, 
pyrrolidinyl, pyrrolyl, thiomorpholinyl, and thiomorpholinyl dioxide; and 

7 8 

R and R are alkyl, or 

7 8 

R and R , together with the carbon atom to which they are attached, form an aryl 
30 group; and 

R 15 is selected from the group consisting of hydrogen, alkyl, and halo. 

In another embodiment the present invention provides a compound of formula (I) 

1 8 

wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; and R -R 
and R 15 are as previously defined. 
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In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; and R 1 , R 2 , R 4 " 8 , and 
R 1 5 are as previously defined. 
5 In another embodiment the present invention provides a compound of formula (I) 

wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R is selected from the 
group consisting of arylsulfanylalkoxy, cycloalkylalkoxy, and cycloalkyloxy; and R 1 , R 4 , and 
R 15 are as previously defined. 

10 In another embodiment the present invention provides a compound of formula (I) 

wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R 2 is 
-NR 5 R 6 ; and R 1 , R 4 , R 7 , R 8 , and R 1 5 are as previously defined. 

In another embodiment the present invention provides a compound of formula (I) 

1 5 wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R~ is 
-NR R ; one of R and R is selected from the group consisting of alkyl, aryl, arylalkyl, 
arylalkylsulfanylalkyl, arylsulfinylalkyl, arylsulfonylalkyl, cycloalkylcarbonyl, heterocycle, 

7 8 

(heterocycle)alkyl, heterocyclesulfanylalkyl, and -N=CR R ; and the other is hydrogen; and 

1 4 7 8 15 

20 R , R , R , R , and R are as previously defined. 

In another embodiment the present invention provides a compound of formula (I) 

3 

wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R is selected 

2 5 6 

from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R is -NR R ; one of 
R and R is (cycloalkyl)alkyl and the other is arylsulfanylalkyl; and R 1 , R 4 , and R 15 are as 

25 previously defined. 

In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R is 
-NR 5 R 6 ; one of R 5 and R 6 is cycloalkyl and the other is hydrogen; and R 1 , R 4 , and R 15 are as 

30 previously defined. 

In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 

- 2 5 6 

from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R is -NR R ; one of 
R 5 and R 6 is (cycloalkyl)alkyl and the other is hydrogen; and R 1 , R 4 , and R 15 are as 
35 previously defined. 
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In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R 2 is 
-NR 5 R 6 ; one of R 5 and R 6 is arylsulfanylalkyl and the other is hydrogen; and R 1 , R 4 , and R 15 
5 are as previously defined. 

In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl. aryl, and heterocycle; R 2 is 
-NR 5 R 6 ; one of R 5 and R 6 is arylalkylsulfanyl and the other is hydrogen; R 4 is selected from 
10 the group consisting of arylalkenyl, arylalkoxy, cycloalkenyl, cycloalkyl, and 
(heterocycle) alkoxy; and R 1 and R 15 are as previously defined. 

In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R is -NR R ; one of 
15 R 5 and R is arylsulfanylalkyl and the other is hydrogen; R 4 is aryl; and R 1 and R 15 are as 
previously defined. 

In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R is -NR R ; one of 
20 R 5 and R 6 is arylsulfanylalkyl and the other is hydrogen; R 4 is aryl wherein the aryl is 
unsubstituted or has one substituent; and R 1 and R 1 5 are as previously defined. 

In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R is 
25 -NR 5 R 6 ; one of R 5 and R 6 is arylsulfanylalkyl and the other is hydrogen; R 4 is aryl wherein 
the aryl has two substituents; and R 1 and R 1 5 are as previously defined 

In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R is selected 

2 2 6 

from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R is -NR R ; one of 
30 R 5 and R 6 is arylsulfanylalkyl and the other is hydrogen; R 4 is heterocycle; and R 1 and R 15 
are as previously defined. 

In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R is selected 

2 5 6 

from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; R is -NR R ; one of 
35 R 5 and R 6 is arylsulfanylalkyl and the other is hydrogen; R 4 is heterocycle wherein the 

heterocycle is unsubstitued or has one substituent; and R 1 and R 1 5 are as previously defined. 
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In another embodiment the present invention provides a compound of formula (I) 
wherein A is selected from the group consisting of phenyl, pyridinyl, and furyl; R 3 is selected 
from the group consisting of hydrogen, alkenyl, aryl, and heterocycle; RT is -NR R ; one of 
R 5 and R 6 is arylsulfanylalkyl and the other is hydrogen; R 4 is heterocycle wherein the 
heterocycle has two or three substituents; and R 1 and R 1 5 are as previously defined. 

In another embodiment, the present invention provides a pharmaceutical composition 
comprising a compound of formula (I), or a therapeutically acceptable salt thereof, in 
combination with a therapeutically acceptable carrier. 

In another embodiment, the present invention provides a method of promoting 
apoptosis in a mammal in recognized need thereof comprising administering to the mammal 
a therapeutically acceptable amount of a compound of formula (I) or a therapeutically 
acceptable salt thereof 

Detailed Description of the Invention 

Compounds of the present invention comprise substituted N-benzoyl 
arylsulfonamides which are useful for the treatment of apoptosis-mediated diseases. 

As used in the present specification the following terms have the meanings indicated: 

The term "alkanoyl," as used herein, represents an alkyl group attached to the parent 
molecular moiety through a carbonyl group. The alkanoyl groups of this invention can be 
optionally substituted with one or two groups independently selected from the group 
consisting of hydroxy and -NR 5 R 6 , wherein R 5 and R 6 are as previously defined. 

The term "alkanoylalkyl," as used herein, represents an alkanoyl group attached to the 
parent molecular moiety through an alkyl group. 

The term "alkenyl, " as used herein, represents a straight or branched chain group of 
one to twelve carbon atoms derived from a straight or branched chain hydrocarbon 
containing at least one carbon-carbon double bond. 

The term "alkoxy," as used herein, represents an alkyl group attached to the parent 
molecular moiety through an oxygen atom 

The term "alkoxy alkanoyl," as used herein, represents an alkoxy group attached to the 
parent molecular moiety through an alkanoyl group. 

The term "alkoxy alkoxy," as used herein, represents an alkoxy group attached to the 
parent molecular moiety through another alkoxy group. 

The term "alkoxy alkoxy alkyl," as used herein, represents an alkoxyalkoxy group 
attached to the parent molecular moiety through an alkyl group. 

The term "alkoxyalkoxy carbonyl," as used herein, represents an alkoxyalkoxy group 
attached to the parent molecular moiety through a carbonyl group. 

The term "alkoxyalkyl," as used herein, represents an alkoxy group attached to the 



parent molecular moiety through an alkyl group. 

The term "alkoxycarbonyl," as used herein, represents an alkoxy group attached to the 
parent molecular moitety through a carbonyl group. 

The term " alkoxy carbonylalkyl," as used herein, represents an alkoxycarbonyl group 
attached to the parent molecular moiety through an alkyl group. 

The term "alkyl," as used herein, represents a group of one to twelve carbon atoms 
derived from a straight or branched chain saturated hydrocarbon. 

The term "alkylamino," as used herein, represents -N(R 14 ) 2 , wherein R 14 is alkyl. 

The term "alkylaminoalkyl," as used herein, represents an alkylamino group attached 
to the parent molecular moiety through an alkyl group. 

The term "alkylaminocarbonyl," as used herein, represents an alkylamino group 
attached to the parent molecular moiety through a carbonyl group. 

The term "alkylaminocarbonylalkyl," as used herein, represents an 
alkylaminocarbonyl group attached to the parent molecular moiety through an alkyl group. 

The term "alkylidene," as used herein, represents an alkyl group attached to the parent 
molecular moiety through a carbon-carbon double bond. 

The term "alkylsulfanyl," as used herein, represents an alkyl group attached to the 
parent molecular moiety through a sulfur atom 

The term "alkylsulfanylalkyl," as used herein, represents an alkylsulfanyl group 
attached to the parent molecular moiety through an alkyl group. 

The term "alkylsulfonyl," as used herein, represents an alkyl group attached to the 
parent molecular moiety through a sulfonyl group. 

The term "alkylsulfonylalkyl," as used herein, represents an alkylsulfonyl group 
attached to the parent molecular moiety through an alkyl group. 

The term "alkynyl," as used herein, represents a straight or branched chain group of 
one to twelve carbon atoms containing at least one carbon-carbon triple bond. 

9 10 9 10 

The term "amino," as used herein, represents -NR R , wherein R and R are 
independently selected from the group consisting of hydrogen, alkanoyl, alkenyl, 
alkoxyalkyl, alkoxyalkoxyalkyl, alkoxycarbonyl, alkyl, alkylaminoalkyl, 
alkylaminocarbonylalkyl, aryl, arylalkyl, cycloalkyl, (cycloalkyl) alkyl, cycloalkylcarbonyl, 
haloalkanoyl, haloalkyl, (heterocycle)alkyl, heterocyclecarbonyl, hydroxyalkyl, a nitrogen 
protecting group, -C(NH)NH2, and -C(0)NR 5 R 6 , wherein R 5 and R 6 are as previously 
defined; wherein the aryl; the aryl part of the arylalkyl; the cycloalkyl; the cycloalkyl part of 
the (cycloalkyl)alkyl and the cycloalkylcarbonyl; and the heterocycle part of the 
(heterocycle)alkyl and the heterocyclecarbonyl can be optionally substituted with one, two, 
three, four, or five substituents independently selected from the group consisting of alkanoyl, 
alkoxy, alkyl, cyano, halo, haloalkoxy, haloalkyl, hydroxy, and nitro. 
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The term "aminoalkanoyl," as used herein, represents an amino group attached to the 
parent molecular moiety through an alkanoyl group. 

The term "aminoalkyl," as used herein, represents an amino group attached to the 
parent molecular moiety through an alkyl group. 
5 The term "aminocarbonyl," as used herein, represents an amino group attached to the 

parent molecular moiety through a carbonyl group. 

The term "aminocarbonylalkyl," as used herein, represents an aminocarbonyl group 
attached to the parent molecular moiety through an alkyl group. 

The term "aminosulfonyl," as used herein, represents an amino group attached to the 
10 parent molecular moiety through a sulfonyl group. 

The term "aryl," as used herein, represents a phenyl group or a bicyclic or tricyclic 
fused ring system wherein one or more of the fused rings is a phenyl group. Bicyclic fused 
ring systems are exemplified by a phenyl group fused to a cycloalkyl group as defined herein, 
a cycloalkenyl group as defined herein, or another phenyl group. Tricyclic fused ring 
1 5 systems are exemplified by a bicyclic fused ring system fused to a cycloalkyl group as 
defined herein, a cycloalkenyl group as defined herein, or another phenyl group. 
Representative examples of aryl include, but are not limited to, anthracenyl, azulenyl, 
fluorenyl, indanyl, indenyl, naphthyl, phenyl, and tetrahydronaphthyl. Aryl groups having an 
unsaturated or partially saturated ring fused to an aromatic ring can be attached through the 
20 saturated or the unsaturated part of the group. The aryl groups of this invention can be 

optionally substituted with one, two, three, four, or five substituents independently selected 
from the group consisting of alkanoyl, alkenyl, alkoxy, alkoxyalkanoyl, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkynyl, amino, aminoalkyl, aminocarbonyl, 
aminocarbonylalkyl, aminosulfonyl, aryl, aryloxy, arylsulfanyl, carbonyloxy, cyano, halo, 
25 haloalkoxy, haloalkyl, heterocycle, (heterocycle) alkyl, heterocyclecarbonylalkenyl, 

heterocyclecarbonylalkyl, hydroxy, hydroxyalkyl, nitro, oxo, and -C(NH)NH2, wherein the 
aryl; the aryl part of the aryloxy and the arylsulfanyl; the heterocycle; and the heterocycle 
part of the (heterocycle)alkyl, the heterocyclecarbonylalkenyl, and the 
heterocyclecarbonylalkyl can be further optionally substituted with one, two, or three 
30 substituents independently selected from the group consisting of alkoxyalkanoyl, 
alkoxycarbonyl, alkyl, alkylsulfonyl, aminocarbonyl, aminosulfonyl, cyano, halo, 
haloalkoxy, haloalkyl, hydroxy, nitro, oxo, and -C(NH)NH2. In addition, the heterocycle and 
the heterocycle part of the (heterocycle)alkyl, the heterocyclecarbonylalkenyl, and the 
heterocyclecarbonylalkyl can be further optionally substituted with an additional aryl group, 
35 wherein the aryl can be optionally substituted with one, two, or three substituents 

independently selected from the group consisting of alkoxy, alkyl, cyano, halo, hydroxy, and 
nitro. 
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The term "arylalkenyl," as used herein, represents an aryl group attached to the parent 
molecular moiety through an alkenyl group. 

The term "arylalkoxy," as used herein, represents an aryl group attached to the parent 
molecular moiety through an alkoxy group. 
5 The term "arylalkoxyalkanoyl," as used herein, represents an arylalkoxy group 

attached to the parent molecular moiety through an alkanoyl group. 

The term "arylalkoxy carbonyl," as used herein, represents an arylalkoxy group 
attached to the parent molecular moiety through a carbonyl group. 

The term "arylalkyl," as used herein, represents an alkyl group substituted with at 
10 least one aryl group. The alkyl part of the arylalkyl can be optionally substituted with one or 
two amino groups. 

The term "arylalkylsulfanyl," as used herein, represents an arylalkyl group attached to 
the parent molecular moiety through a sulfur atom. 

The term "arylalkylsulfanylalkyl," as used herein, represents an arylalkylsulfanyl 
1 5 group attached to the parent molecular moiety through an alkyl group. 

The term "arylalkylsulfonyl," as used herein, represents an arylalkyl group attached to 
the parent molecular moiety through a sulfonyl group. 

The term "arylcarbonyl," as used herein, represents an aryl group attached to the 
parent molecular moiety through a carbonyl group. 
20 The term "aryloxy," as used herein, represents an aryl group attached to the parent 

molecular moiety through an oxygen atom 

The term "aryloxyalkoxy," as used herein, represents an aryloxy group attached to the 
parent molecular moiety through an alkoxy group. 

The term "aryloxyalkyl," as used herein, represents an aryloxy group attached to the 
25 parent molecular moiety through an alkyl group. 

The term "arylsulfanyl," as used herein, represents an aryl group attached to the 
parent molecular moiety through a sulfur atom. 

The term "arylsulfanylalkoxy," as used herein, represents an arylsulfanyl group 
attached to the parent molecular moiety through an alkoxy group. 
30 The term "arylsulfanylalkyl," as used herein, represents an arylsulfanyl group 

attached to the parent molecular moiety through an alkyl group. The alkyl part of the 
arylsulfanylalkyl can be optionally substituted with one or two substituents independently 
selected from the group consisting of alkoxy, alkoxycarbonyl, amino, aminocarbonyl, 
arylalkoxy, azido, carboxy, cycloalkyl, halo, heterocycle, (heterocycle) alkoxy, 
35 (heterocycle)carbonyl, and hydroxy. 

The term "arylsulfinyl," as used herein, represents an aryl group attached to the parent 
molecular moiety through a sulfinyl group. 



The term "arylsulfinylalkyl," as used herein, represents an arylsulfmyl group attached 
to the parent molecular moiety through an alkyl group. The alkyl part of the arylsulfinylalkyl 
can be optionally substituted with one or two amino groups. 

The term "arylsulfonyl," as used herein, represents an aryl group attached to the 
5 parent molecular moiety through a sulfonyl group. 

The term "arylsulfonylalkyl," as used herein, represents an arylsulfonyl group 
attached to the parent molecular moiety through an alkyl group. The alkyl part of the 
arylsulfonylalkyl can be optionally substituted with one or two amino groups. 

The term "azido," as used herein, represents -N3. 
10 The term "carbonyl," as used herein, represents -C(0)-. 

The term "carbonyloxy," as used herein, represents an alkanoyl group attached to the 
parent molecular moiety through an oxygen atom. 

The term "carboxy," as used herein, represents -C0 2 H. 

The term " carboxyalkyl," as used herein, represents a carboxy group attached to the 
1 5 parent molecular moiety through an alkyl group. 

The term "cyano," as used herein, represents -CN. 

The term "cyanoalkyl," as used herein, represents a cyano group attached to the parent 
molecular moiety through an alkyl group. 

The term "cycloalkenyl," as used herein, represents a non-aromatic ring system 

20 having three to ten carbon atoms and one to three rings, wherein each five-membered ring 
has one double bond, each six-membered ring has one or two double bonds, each seven- and 
eight-membered ring has one to three double bonds, and each nine-to ten-membered ring has 
one to four double bonds. Examples of cycloalkenyl groups include cyclohexenyl, 
octahydronaphthalenyl, norbornylenyl, and the like. The cycloalkenyl groups of this 

25 invention can be optionally substituted with one, two, three, four, or five substituents 
independently selected from the group consisting of alkoxy, alkoxycarbonyl, alkyl, 
aminoalkyl, arylalkoxy, aryloxy, arylsulfanyl, halo, haloalkoxy, haloalkyl, and hydroxy, 
wherein the aryl part of the arylalkoxy, the aryloxy, and the arylsulfanyl can be further 
optionally substituted with one, two, or three substituents independently selected from the 

30 group consisting of alkoxy, alkyl, halo, haloalkoxy, haloalkyl, and hydroxy. 

The term "cycloalkenylalkyl," as used herein, represents a cycloalkenyl group 
attached to the parent molecular moiety through an alkyl group. 

The term "cycloalkyl," as used herein, represents a saturated ring system having three 
to twelve carbon atoms and one to three rings. Examples of cycloalkyl groups include 

35 cyclopropyl, cyclopentyl, bicyclo(3. 1 . l)heptyl, adamantyl, and the like. The cycloalkyl 
groups of this invention can be optionally substituted with one, two, three, four, or five 
substituents independently selected from the group consisting of alkoxy, alkoxycarbonyl, 



-9- 



alkyl, aminoalkyl, arylalkoxy, aryloxy, arylsulfanyl, halo, haloalkoxy, haloalkyl, and 
hydroxy, wherein the aryl part of the arylalkoxy, the aryloxy, and the arylsulfanyl can be 
further optionally substituted with one, two, or three substituents independently selected from 
the group consisting of alkoxy, alkyl, halo, haloalkoxy, haloalkyl, and hydroxy. 
5 The term "cycloalkylalkoxy," as used herein, represents a cycloalkyl group attached 

to the parent molecular moiety through an alkoxy group. 

The term "(cycloalkyl) alkyl, " as used herein, represents a cycloalkyl group attached to 
the parent molecular moiety through an alkyl group. 

The term "cycloalkylcarbonyl," as used herein, represents a cycloalkyl group attached 
1 0 to the parent molecular moiety through a carbonyl group. 

The term "cycloalkyloxy," as used herein, represents a cycloalkyl group attached to 
the parent molecular moiety through an oxygen atom. 

The term "formyl," as used herein, represents -CHO. 

The term "formylalkyl," as used herein, represents a formyl group attached to the 
1 5 parent molecular moiety through an alkyl group. 

The term "halo," as used herein, represents F, CI, Br, or I. 

The term "haloalkanoyl," as used herein, represents a haloalkyl group attached to the 
parent molecular moiety through a carbonyl group. 

The term "haloalkoxy," as used herein, represents a haloalkyl group attached to the 
20 parent molecular moiety through an oxygen atom 

The term "haloalkyl," as used herein, represents an alkyl group substituted by one, 
two, three, or four halogen atoms. 

The term "heteroalkenylene," as used herein, represents a divalent group of three to 
eight atoms derived from a straight or branched chain containing at least one carbon-carbon 
25 double bond that contains one or two heteroatoms independently selected from the group 
consisting of nitrogen, oxygen, and sulfur, wherein the remaining atoms are carbon. The 
heteroalkenylene groups of the present invention can be attached to the parent molecular 
moiety through the carbon atoms or the heteroatoms in the chain. 

The term "heteroalkylene," as used herein, represents a divalent group of two to eight 
30 atoms derived from a saturated straight or branched chain containing one or two heteroatoms 
independently selected from the group consisting of nitrogen, oxygen, and sulfur, wherein the 
remaining atoms are carbon. The heteroalkylene groups of the present invention can be 
attached to the parent molecular moiety through the carbon atoms or the heteroatoms in the 
chain. 

35 The term "heterocycle," as used herein, represents a monocyclic, bicyclic, or tricyclic 

ring system wherein one or more rings is a four-, five-, six-, or seven-membered ring 
containing one, two, or three heteroatoms independently selected from the group consisting 
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of nitrogen, oxygen, and sulfur. Monocyclic ring systems are exemplified by any 3- or 4- 
membered ring containing a heteroatom independently selected from the group consisting of 
oxygen, nitrogen and sulfur; or a 5-, 6- or 7-membered ring containing one, two or three 
heteroatoms wherein the heteroatoms are independently selected from the group consisting of 
5 nitrogen, oxygen and sulfur. The 3- and 4-membered rings have no double bonds, the 5- 
membered ring has from 0-2 double bonds and the 6- and 7-membered rings have from 0-3 
double bonds. Representative examples of monocyclic ring systems include, but are not 
limited to, azetidine, azepine, aziridine, diazepine, 1,3-dioxolane, dioxane, dithiane, furan, 
imidazole, imidazoline, imidazolidine, isothiazole, isothiazoline, isothiazolidine, isoxazole, 
10 isoxazoline, isoxazolidine, morpholine, oxadiazole, oxadiazoline, oxadiazolidine, oxazole, 
oxazoline, oxazolidine, piperazine, piperidine, pyran, pyrazine, pyrazole, pyrazoline, 
pyrazolidine, pyridine, pyrimidine, pyridazine, pyrrole, pyrroline, pyrrolidine, 
tetrahydrofuran, tetrahydrothiophene, tetrazine, tetrazole, thiadiazole, thiadiazoline, 
thiadiazolidine, thiazole, thiazoline, thiazolidine, thiophene, thiomorpholine, thiomorpholine 

15 sulfone, thiopyran, triazine, triazole, trithiane, and the like. Bicyclic ring systems are 

exemplified by any of the above monocyclic ring systems fused to an aryl group as defined 
herein, a cycloalkyl group as defined herein, a cycloalkenyl group, as defined herein, or 
another monocyclic heterocycle ring system. Representative examples of bicyclic ring 
systems include but are not limited to, benzimidazole, benzothiazole, benzothiophene, 

20 benzoxazole, benzo furan, benzopyran, benzothiopyran, benzodioxine, 1,3-benzodioxole, 
cinnoline, indazole, indole, indoline, indolizine, naphthyridine, isobenzofuran, 
isobenzothiophene, isoindole, isoindoline, isoquinoline, phthalazine, pyranopyridine, 
quinoline, quinolizine, quinoxaline, quinazoline, tetrahydroisoquinoline, tetrahydroquinoline, 
thiopyranopyridine, and the like. Tricyclic rings systems are exemplified by any of the above 

25 bicyclic ring systems fused to an aryl group as defined herein, a cycloalkyl group as defined 
herein, a cycloalkenyl group as defined herein, or another monocyclic heterocycle ring 
system. Representative examples of tricyclic ring systems include, but are not limited to, 
acridine, carbazole, carboline, dibenzofuran, dibenzothiophene, naphthofuran, 
naphthothiophene, oxanthrene, phenazine, phenoxathiin, phenoxazine, phenothiazine, 

30 thianthrene, thioxanthene, xanthene, and the like. Heterocycle groups can be attached to the 
parent molecular moiety through a carbon atom or a nitrogen atom in the group. 

The heterocycle groups of the present invention can be optionally substituted with 
one, two, three, four, or five substituents independently selected from the group consisting of 
alkanoyl, alkanoylalkyl, alkenyl, alkoxy, alkoxyalkoxycarbonyl, alkoxyalkyl, 

35 alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylsulfanylalkyl, alkynyl, amino, 

aminoalkanoyl, aminoalkyl, aminocarbonyl, amino carbonylalkyl, aminosulfonyl, aryl, 
arylalkoxyalkanoyl, arylalkoxycarbonyl, arylalkyl, arylalkylsulfonyl, arylcarbonyl, aryloxy, 
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arylsulfanyl, arylsulfanylalkyl, arylsulfonyl, carbonyloxy, carboxy, cyano, cyanoalkyl, 
cycloalkyl, (cycloalkyl)alkyl, cycloalkylcarbonyl, formyl, formylalkyl, halo, haloalkoxy, 
haloalkyl, heterocycle, (heterocycle) alkyl, (heterocycle)alkylidene, heterocyclecarbonyl, 
heterocyclecarbonylalkyl, hydroxy, hydroxyalkyl, nitro, oxo, spirocycle, spiroheterocycle, 
5 and -C(NH)NH2; wherein the aryl; the aryl part of the arylalkylsulfonyl, the arylcarbonyl, the 
aryloxy, the arylalkoxyalkanoyl, the arylalkoxycarbonyl, the arylalkyl, the arylsulfanyl, the 
arylsulfanylalkyl, and the arylsulfonyl; the heterocycle; and the heterocycle part of the 
(heterocycle) alky 1, the (heterocycle)alkylidene, the heterocyclecarbonyl, and the 
heterocyclecarbonylalkyl can be further optionally substituted with one, two, three, four, or 
10 five substituents independently selected from the group consisting of alkanoyl, alkoxy, 
alkoxyalkoxycarbonyl, alkoxycarbonyl, alkyl, halo, haloalkoxy, haloalkyl, hydroxy, 
hydroxy alky 1, and nitro. 

The term "(heterocycle)alkoxy," as used herein, represents a heterocycle group 
attached to the parent molecular moiety through an alkoxy group. 
15 The term "(heterocycle)alkyl," as used herein, represents a heterocycle group attached 

to the parent molecular moiety through an alkyl group. 

The term "(heterocycle)alkylidene," as used herein, represents a heterocycle group 
attached to the parent molecular moiety through an alkylidene group. 

The term "heterocyclecarbonyl," as used herein, represents a heterocycle group 
20 attached to the parent molecular moiety through a carbonyl group. 

The term "heterocyclecarbonylalkenyl," as used herein, represents a 
heterocyclecarbonyl group attached to the parent molecular moiety through an alkenyl group. 

The term "heterocyclecarbonylalkyl," as used herein, represents a 
heterocyclecarbonyl group attached to the parent molecular moiety through an alkyl group. 
25 The term "(heterocycle)oxy," as used herein, represents a heterocycle group attached 

to the parent molecular moiety through an oxygen atom 

The term "(heterocycle)sulfanyl," as used herein, represents a heterocycle group 
attached to the parent molecular moiety through a sulfur atom. 

The term "(heterocycle)sulfanylalkyl," as used herein, represents a 
30 heterocyclesulfanyl group attached to the parent molecular moiety through an alkyl group. 

The term "hydroxy," as used herein, represents -OH. 

The term "hydroxyalkyl," as used herein, represents a hydroxy group attached to the 
parent molecular moiety through an alkyl group. 

The term "nitro," as used herein, represents -NO2. 
35 The term "nitrogen protecting group," as used herein, represents groups intended to 

protect an amino group against undesirable reactions during synthetic procedures. Common 
N-protecting groups comprise acyl groups such as acetyl, benzoyl, 2-bromoacetyl, 4- 
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bromobenzoyl, tert-butyl acetyl, carboxaldehyde, 2-chloroacetyl, 4-chlorobenzoyl, a- 
chlorobutyryl, 4-nitrobenzoyl, o-nitrophenoxyacetyl, phthalyl, pivaloyl, propionyl, 
trichloroacetyl, and trifluoroacetyl; sulfonyl groups such as benzenesulfonyl, and p- 
toluenesulfonyl; carbamate forming groups such as benzyloxycarbonyl, benzyloxycarbonyl 
5 (Cbz), tert-butyloxycarbonyl (Boc), p-chlorobenzyloxycarbonyl, p- 
methoxybenzyloxycarbonyl, and the like. 

The term "oxo," as used herein, represents (=0). 

The term "spirocycle," as used herein, represents an alkyl diradical of two to eight 
atoms, each end of which is attached to the same carbon atom of the parent molecular moiety. 
10 The term "spiroheterocycle," as used herein, represents a heteroalkylene diradical, 

each end of which is attached to the same carbon atom of the parent molecular moiety. 
Examples of spiroheterocycles include dioxolanyl, tetrahydrofuranyl, pyrrolidinyl, and the 
like. 

The term "sulfinyl," as used herein, represents -S(O)-. 

15 The term "sulfonyl," as used herein, represents -SO2-. 

The term "therapeutically acceptable salt," as use herein, represents those salts which 
are, within the scope of sound medical judgment, suitable for use in contact with the tissues 
of humans and lower animals without undue toxicity, irritation, allergic response and the like 
and are commensurate with a reasonable benefit/risk ratio. The salts can be prepared in situ 

20 during the final isolation and purification of the compounds of the present invention or 
separately by reacting a free base group with a suitable organic acid. Representative acid 
addition salts include acetate, adipate, alginate, ascorbate, aspartate, benzenesulfonate, 
benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, citrate, 
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate, 

25 glucoheptonate, glycerophosphate, hemisulfate, heptonate, hexanoate, hydrobromide, 

hydrochloride, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl 
sulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, 
nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, 
phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, 

30 toluenesulfonate, trifluoroacetate, undecanoate, valerate salts, and the like. Representative 
alkali or alkaline earth metal salts include calcium, lithium, magnesium, potassium, sodium, 
and the like, as well as non-toxic ammonium, quaternary ammonium, and amine cations, 
including, but not limited to, ammonium, dimethylamine, ethylamine, methylamine, 
tetraethylammonium, tetramethylammonium, triethylamine, trimethylamine, and the like. 

35 Basic addition salts can be prepared during the final isolation and purification of the 

compounds by reacting a carboxy group with a suitable base such as the hydroxide, 
carbonate, or bicarbonate of a metal cation or with ammonia or an organic primary, 



-13- 



secondary, or tertiary amine. The cations of therapeutically acceptable salts include lithium, 
sodium, potassium, calcium, magnesium, and aluminum, as well as nontoxic quaternary 
amine cations such as ammonium, tetramethylammonium, tetraethylammonium, 
methylamine, dimethylamine, trimethylamine, triethylamine, diethylamine, ethylamine, 
5 tributylamine, pyridine, N,N-dimethylaniline, N-methylpiperidine, N-methylmorpholine, 
dicyclohexylamine, procaine, dibenzylamine, N,N-dibenzylphenethylamine, 1 -ephenamine, 
and N,N'-dibenzylethylenediamine. Other representative organic amines useful for the 
formation of base addition salts include ethylenediamine, ethanolamine, diethanolamine, 
piperidine, and piperazine. 
10 The present compounds can also exist as therapeutically acceptable prodrugs. The 

term "therapeutically acceptable prodrug," refers to those prodrugs or zwitterions which are 
suitable for use in contact with the tissues of patients without undue toxicity, irritation, and 
allergic response, are commensurate with a reasonable benefit/risk ratio, and are effective for 
their intended use. The term "prodrug," refers to compounds which are rapidly transformed 
15 in vivo to parent compounds of formula (I) for example, by hydrolysis in blood. 

Asymmetric centers exist in the compounds of the present invention. These centers 
are designated by the symbols "R" or "S," depending on the configuration of substituents 
around the chiral carbon atom. It should be understood that the invention encompasses all 
stereochemical isomeric forms, or mixtures thereof, which possess the bility to induce 
20 apoptosis. Individual stereoisomers of compounds can be prepared synthetically from 

commercially available starting materials which contain chiral centers or by preparation of 
mixtures of enantiomeric products followed by separation such as conversion to a mixture of 
diastereomers followed by separation or recrystallization, chromatographic techniques, or 
direct separation of enantiomers on chiral chromatographic columns. Starting conqpounds of 
25 particular stereochemistry are either commercially available or can be made and resolved by 
techniques known in the art. 

According to methods of treatment, the compounds of the present invention can be 
useful for the prevention of metastases from the tumors described above either when used 
alone or in combination with radiotherapy and/or other chemotherapeutic treatments 
30 conventionally administered to patients for treating cancer. When using the compounds of 
the present invention for chemotherapy, the specific therapeutically effective dose level for 
any particular patient will depend upon factors such as the disorder being treated and the 
severity of the disorder; the activity of the particular compound used; the specific 
composition employed; the age, body weight, general health, sex, and diet of the patient; the 
35 time of administration; the route of administration; the rate of excretion of the compound 

employed; the duration of treatment; and drugs used in combination with or coincidently with 
the compound used. For example, when used in the treatment of solid tumors, compounds of 
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the present invention can be administered with chemotherapeutic agents such as alpha 
inteferon, COMP (cyclophosphamide, vincristine, methotrexate, and prednisone), etoposide, 
mBACOD (methortrexate, bleomycin, doxorubicin, cyclophosphamide, vincristine, and 
dexamethasone), PRO-MACE/MOPP (prednisone, methotrexate (w/leucovin rescue), 
5 doxorubicin, cyclophosphamide, taxol, etoposide/mechlorethamine, vincristine, prednisone, 
and procarbazine), vincristine, vinblastine, angioinhibins, TNP-470, pentosan polysulfate, 
platelet factor 4, angiostatin, LM-609, SU-101, CM- 101, Techgalan, thalidomide, SP-PG, 
and the like. For example, a tumor may be treated conventionally with surgery, radiation or 
chemotherapy and a compound of the present invention subsequently administered to extend 
10 the dormancy of micrometastases and to stabilize and inhibit the growth of any residual 
primary tumor. 

The compounds of the present invention can be administered orally, parenterally, 
osmotically (nasal sprays), rectally, vaginally, or topically in unit dosage formulations 
containing carriers, adjuvants, diluents, vehicles, or combinations thereof The term 
15 "parenteral" includes infusion as well as subcutaneous, intravenous, intramuscular, and 
intrasternal injection. 

Parenterally administered aqueous or oleaginous suspensions of the compounds of the 
present invention can be formulated with dispersing, wetting, or suspending agents. The 
injectable preparation can also be an injectable solution or suspension in a diluent or solvent. 

20 Among the acceptable diluents or solvents employed are water, saline, Ringer's solution, 

buffers, dilute acids or bases, dilute amino acid solutions, monoglycerides, diglycerides, fatty 
acids such as oleic acid, and fixed oils such as monoglycerides or diglycerides. 

The chemotherapeutic effect of parenterally administered compounds can be 
prolonged by slowing their absorption. One way to slow the absorption of a particular 

25 compound is administering injectable depot forms comprising suspensions of crystalline, 

amorphous, or otherwise water-insoluble forms of the compound. The rate of absorption of 
the compound is dependent on its rate of dissolution which is, in turn, dependent on its 
physical state. Another way to slow absorption of a particular compound is administering 
injectable depot forms comprising the compound as an oleaginous solution or suspension. 

30 Yet another way to slow absorption of a particular compound is administering injectable 
depot forms comprising microcapsule matrices of the compound trapped within liposomes, 
microemulsions, or biodegradable polymers such as polylactide-polyglycolide, 
polyorthoesters or polyanhydrides. Depending on the ratio of drug to polymer and the 
composition of the polymer, the rate of drug release can be controlled. 

35 Transdermal patches also provide controlled delivery of the compounds. The rate of 

absorption can be slowed by using rate controlling membranes or by trapping the compound 
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within a polymer matrix or gel Conversely, absorption enhancers can be used to increase 
absoiption. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders, 
and granules. In these solid dosage forms, the active compound can optionally comprise 
diluents such as sucrose, lactose, starch, talc, silicic acid, aluminum hydroxide, calcium 
silicates, polyamide powder, tableting lubricants, and tableting aids such as magnesium 
stearate or microcrystalline cellulose. Capsules, tablets and pills can also comprise buffering 
agents; and tablets and pills can be prepared with enteric coatings or other release-controlling 
coatings. Powders and sprays can also contain excipients such as talc, silicic acid, aluminum 
hydroxide, calcium silicate, polyamide powder, or mixtures thereof Sprays can additionally 
contain customary propellants such as chlorofluorohydrocarbons or substitutes thereof. 

Liquid dosage forms for oral administration include emulsions, microemulsions, 
solutions, suspensions, syrups, and elixirs comprising inert diluents such as water. These 
compositions can also comprise adjuvants such as wetting, emulsifying, suspending, 
sweetening, flavoring, and perfuming agents. 

Topical dosage forms include ointments, pastes, creams, lotions, gels, powders, 
solutions, sprays, inhalants, and transdermal patches. The compound is mixed under sterile 
conditions with a carrier and any needed preservatives or buffers. These dosage forms can 
also include excipients such as animal and vegetable fats, oils, waxes, paraffins, starch, 
tragacanth, cellulose derivatives, polyethylene glycols, silicones, bentonites, silicic acid, talc 
and zinc oxide, or mixtures thereof Suppositories for rectal or vaginal administration can be 
prepared by mixing the compounds of the present invention with a suitable nonirritating 
excipient such as cocoa butter or polyethylene glycol, each of which is solid at ordinary 
temperature but fluid in the rectum or vagina Ophthalmic formulations comprising eye 
drops, eye ointments, powders, and solutions are also contemplated as being within the scope 
of the present invention. 

The total daily dose of the compounds of the present invention administered to a host 
in single or divided doses can be in amounts from about 0. 1 to about 200 mg/kg body weight 
or preferably from about 0.25 to about 100 mg/kg body weight. Single dose compositions 
can contain these amounts or submultiples thereof to make up the daily dose. 

Determination of Biological Activity 

Assays for the inhibition of BCL-X1 were performed in 96-well microtiter plates. 
Compounds of the present invention were diluted in DMSO to concentrations between 100 \±M 
and 1 pM and introduced into each cell of the plate. A mixture totaling 125 \xL per well of assay 
buffer (20 mM phosphate buffer (pH 7.4), 1 mM EDTA, 0.05% PEG-8000), 50 nM of BCL-X1 
protein (prepared according to the procedure described in Science 1997, 275, 983-986), 5 nM 
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fluorescein-labeled BAD peptide (purchased from Synpep, CA), and the DMSO solution of the 
compound of the present invention was shaken for 2 minutes and placed in a LJL Analyst (LJL 
Bio Systems, CA). A negative control (DMSO, 5 nM BAD peptide, assay buffer) and a positive 
control (DMSO, 5 nM BAD peptide, 50 nM BCL-X1, assay buffer) were used to determine the 
range of the assay. Polarization was measured at room temperature using a continuous 
Fluorescein lamp (excitation 485 mM, emission 530 mM). Percentage of inhibition was 
determined by (l-((mP value of well- negative control)/range)) x 100%. IC50 values were 
calculated using Microsoft Excel. Compounds of the present invention have IC50 values 
between 0.01 1 and 10 pM and are therefore useful for inhibiting BCL-X1 and treating apoptosis- 
mediated diseases. Preferred compounds of the present invention have IC50 values between 
0.01 1 and 0.5 pM, and most preferred compounds have IC50 values between 0.01 1 and 0. 10 
^M. 

Assays for the inhibition of BCL-2 were performed in 96-well microtiter plates. 
Compounds of the instant invention were diluted in DMSO to concentrations between 100 pM 
and 1 pM and introduced into each well of the plate. A mixture totaling 125 pL per well of 
assay buffer (20 mM phosphate buffer (pH 7.4), 1 mM EDTA, 0.05% PF-68), 30 nM of BCL-2 
protein (prepared according to the procedure described in PNAS 2001, 98, 3012 - 3017), 5 nM 
fluorescein-labeled BAX peptide (prepared in-house), and the DMSO solution of the compound 
of the instant invention was shaken for 2 minutes and placed in a LJL Analyst (LJL Bio Systems, 
CA). A negative control (DMSO, 5 nM BAX peptide, assay buffer) and a positive control 
(DMSO, 5 nM BAX peptide, 30 nM BCL-2, assay buffer) were used to determine the range of 
the assay. Polarization was measured at room temperature using a continuous Fluorescein lamp 
(excitation 485 mM, emission 530 mM). Percentage of inhibition was determined by (l-((mP 
value of well-negative control)/range)) x 100%. IC50 values were calculated using Microsoft 
Excel. Compounds of the present invention have IC50 values between 0.017 and 10 |iM and are 
therefore useful for inhibiting BCL-2 and treating apoptosis-mediated diseases. Preferred 
compounds of the present invention have IC50 values between 0.017 and 0.5 pM, and most 
preferred compounds have IC50 values between 0.017 and 0.20 pM. 

Based upon the structural and functional similarity of the BCL antiapoptotic proteins, 
it is reasonable to expect that in addition to inducing apoptosis by the inhibition of BCL-X1 
and BCL-2, the current invention may induce apoptosis through their action on other 
antiapoptotic proteins in the Bel family of proteins, such as BCL-w, BCL-b, MCL-1 and/or 
Al/Bfl-1. 

Synthetic Methods 

Abbreviations which have been used in the descriptions of the scheme and the 
examples that follow are: OAc for acetate; CyMAP-1 for 2-chcyclohexylphosphino-2'-(N,N- 



dimethylatnino)biphenyl; dba for dibenzylideneacetone; dppf for 
diphenylphosphinofeirocene; DMF for N,N-dimethylformamide; DME for 1,2- 
dimethoxyethane; THF for tetrahydrofiiran; MTBE for methyl tert-butyl ether; NMP for N- 
methylpyrroldinone; TFP for tris-2-furylphosphine; EDCI for l-ethyl-3-(3- 
(dimethylamino)propyl)-carbodiimide hydrochloride; DMAP for 4-dimethylaminopyridine; 
DCC for 1,3-dicyclohexylcarbodiimide; CDI for l,r-carbonyldiimidazole; DMSO for 
dimethylsulfoxide; TFA for trifluoroacetic acid; NaHMDS for sodium hexamethyldisilazide; 
LAH for lithium aluminum hydride; p-TsOH for p-toluenesulfonic acid; DIBAL-H for 
diisobutylaluminum hydride; Fmoc for 9-fluorenylmethyl carbamate; Asp(OtBu)-OH for 
aspartic acid (4-tert-butyl ester); Lys(BOC)-OH for N s -tert-butyoxycarbonyl lysine; HOBT 
for 1 -hydroxybenzotriazole; BOC for tert-butoxycarbonyl; DEAD for diethyl 
azodicarboxylate; TBAF for tetrabutylammonium fluoride; BINAP for 2,2- 
bis(diphenylphosphino)-l,r-binaphthyl; Boc-Ser-OMe for N-tert-butoxycarbonyl serine 
methyl ester; DMA for N,N-dimethylacetamide; and HMPA for hexamethylphosphoramide. 

The compounds and processes of the present invention will be better understood in 
connection with the following synthetic schemes which illustrate the methods by which the 
compounds of the invention may be prepared The groups R 1 , R 2 , R 3 , and R 4 are as defined 
above unless otherwise noted below. It will be readily apparent to one of ordinary skill in the 
art that the compounds defined above can be synthesized by substitution of the appropriate 
reactants and agents in the syntheses shown below. It will also be apparent that protection 
and deprotection steps, as well as the order of the steps themselves, can be carried out in 
varying order to successfully complete the syntheses of compounds of the present invention. 

This invention is intended to encompass compounds of formula (I) when prepared by 
synthetic processes or by metabolic processes. Preparation of the compounds of the 
invention by metabolic processes include those occurring in the human or animal body (in 
vivo) or processes occurring in vitro. 

Scheme 1 

OR 12 

R 11 0 2 C-Ar-X + R 4 "B^ R 12 " R^C-Ar-R 4 

(1) (2) (3) 

As shown in Scheme 1, compounds of formula (1) (Ar is aryl or heterocycle; X is 
halo; R 11 is alkyl) can be reacted with compounds of formula (2) (R 4 is an unsaturated group 

12 

such as aryl or alkenyl; R is hydrogen or alkyl) in the presence of catalytic palladium and 
base to provide compounds of formula (3). Examples of palladium catalysts include 
Pd(PPh 3 ) 4 , Pd(OAc) 2 /CyMAP-l, and Pd 2 (dba) 3 /AsPh 3 , and Pd(dppf)Cl 2 CH 2 Cl 2 . 
Representative bases include Na 2 C0 3 , CsF, and Cs 2 C0 3 . Examples of solvents used in these 
reactions include toluene, dioxane, DMF, ethanol, DME, and mixtures thereof. The reaction 
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temperature is about 75 °C to about 120 °C and depends on the method chosen. Reaction 
times are typically about 1 to about 24 hours. 

Compounds of formula (3) (R 1 1 is alkyl) can be hydrolyzed in the presence of 
aqueous base to form compounds of formula (3) (R 11 is hydrogen). Examples of bases 
include LiOH, NaOH, and KOH. Representative solvents include water, THF, dioxane, and 
mixtures thereof. The reaction temperature is about 25 °C to about 60 °C and depends on the 
method chosen. Reaction times are typically about 1 to about 18 hours. 



Scheme 2 

R 11 0 2 C-Ar-B(OR 12 )2 + R 4 -X R^OAr-R 4 

W (5) (3) 

An alternative synthesis of compounds of formula (3) is shown in Scheme 2. 
Compounds of formula (4) (Ar is optionally substituted aryl or optionally substituted 
heterocycle; R 11 is hydrogen or alkyl; R 12 is hydrogen or alkyl) can be reacted with 
compounds of formula (5) (R 4 is previously defined; X is halo or triflate) using the 
conditions described in Scheme 1 to provide compounds of formula (3). 

Scheme 3 

R 1 






R 2 



cro c/Nd 2 cf & 0 

(6) (7) (8) 

As shown in Scheme 3, compounds of formula (6) (X is F or CI) can be converted to 
compounds of formula (7) by treatment with ammonium hydroxide. Examples of solvents 
used in this reaction include diethyl ether, THF, and MTBE. The reaction temperature is 
about -5 °C to about 25 °C and reaction times are typically about 15 minutes to about 1 hour. 
In a preferred embodiment, compounds of formula (6) in diethyl ether at 0 °C are treated with 
concentrated ammonium hydroxide and stirred for 30 minutes to provide compounds of 
formula (7). 

The method chosen for the conversion of compounds of formula (7) to compounds of 
formula (8) is dependent on R 2 Compounds of formula (8) wherein R 2 is -NR 5 R 6 can be 
formed by treating compounds of formula (7) with the appropriately substituted amine. 
Examples of solvents used in this reactions include DMF, dioxane, and NMP. Reaction 
temperatures are about 35 °C to about 130 °C and reaction times are typically about 8 to 
about 24 hours. Compounds of formula (8) wherein R 2 is alkoxy, alkylsulfanyl, aryloxy, 
arylsulfanyl, cycloalkylalkoxy, cycloalkyloxy, (heterocycle)oxy, or perfluoroalkoxy can be 
formed by treating compounds of formula (7) with the appropriately substituted alcohol in 
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the presence of base. Representative bases include NaH/15-crown-5, and NaH, KH/18- 
crown-6. Examples of solvents used in this reaction include DMF, THF, NMP, and dioxane. 
The reaction temperature is about 20 °C to about 120 °C and the reaction times are typically 
about 30 minutes to about 24 hours. 

Scheme 4 

fV (9) Ar R (n) ^ R2 




(«) (10) (12) 

As shown in Scheme 4, confounds of formula (8) can be reacted with 1,3-dibromo- 
5,5-dimethylhydantoin (9) in the presence of trifluoracetic acid to provide compounds of 
formula (10). Examples of solvents used in this reaction include dichloromethane, 1,2- 
dichloroethane, and chloroform. The reaction temperature is about 20 °C to about 35 °C, and 
the reaction time is typically about 6 to about 24 hours. In a preferred embodiment, 
compounds of formula (8) in dichloromethane at room temperature are treated with 1 ,3- 
dibromo-5,5-dimethylhydantoin (9) and stirred for 18 hours to provide compounds of 
formula (10). 

Compounds of formula (10) can be converted to compounds of formula (12) by 
coupling with compounds of formula (11) (M is SnBu 3 or B(OR 13 ) 2 ) in the presence of a 
palladium catalyst. Representative palladium catalysts include Pd(PPh 3 ) 4 , 
Pd(dppf)Cl2-CH 2 Cl2, and Pd 2 (dba)3/TFP. Examples of solvents include acetonitrile, dioxane, 
and DMF. The reaction temperature is about 35 °C to about 1 1 0 °C and depends on the 
method chosen. Reaction times are typically about 8 to about 48 hours. 



R 1 



Scheme 5 



pi ^ H 





R 2 



R^C-Ar-R 4 + H 2 N.JtX,3 f <*' 

cf^O R R 4 

(3) (12) (13) 

As shown in Scheme 5, compounds of formula (3) (R 11 is hydrogen) can be reacted 
with compounds of formula (13) in the presence of an activating agent to provide compounds 
of formula (14). Representative activating agents include EDCI/DMAP, DCC/DMAP, and 
CDI/DMAP. Examples of solvents used in these reactions include dichloromethane, 
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chloroform, and DMF. The reaction temperature is about 20 °C to about 40 °C and depends 
on the method chosen. Reaction times are typically about 8 to about 24 hours. 



Scheme 6 




Scheme 6 shows the synthesis of compounds of formula (18) (a is 0-5 and each R 16 is 
a heterocycle substituent). Compounds of formula (14) (R 11 is alkyl) can be reacted with 
compounds of formula (15) in the presence of acetyl chloride to provide compounds of 
formula (16). Examples of solvents used in these reactions include 1 ,2-dichloroethane, 
chloroform, and carbon tetrachloride. The reaction is conducted at about 80 to about 90 °C 
for about 1 to about 6 hours. 

Conversion of compounds of formula (16) to compounds of formula (17) can be 
accomplished by treatment with a reducing agent. Representative reducing agents include 
BF 3 -Et 2 0/NaBH4 and B 2 H6. Examples of solvents used in these reactions include diethyl 
ether, THF, toluene, and dichloromethane. The reaction is conducted at about 0 °C to about 
100 °C and reaction times are typically about 1 to about 12 hours. 

Compounds of formula (17) can be converted to compounds of formula (18) 
following the methods described in Scheme 5. 

The present invention will now be described in connection with certain preferred 
embodiments which are not intended to limit its scope. On the contrary, the present 
invention covers all alternatives, modifications, and equivalents as can be included within the 
scope of the claims. Thus, the following examples, which include preferred embodiments, 
will illustrate the preferred practice of the present invention, it being understood that the 
examples are for the purposes of illustration of certain preferred embodiments and are 
presented to provide what is believed to be the most useful and readily understood 
description of its procedures and conceptual aspects. 

Compounds of the invention were named by ACD/ChemSketch version 4.5 
(developed by Advanced Chemistry Development, Inc., Toronto, ON, Canada) or were given 
names which appeared to be consistent with ACD nomenclature. 

Example 1 

4-(f2,2-dimethvlcvclopentvl > )aminoVN-rr4 , -fluoror 1 , lM3iphenylV4-v0cajbonvD-3- 

nitrobenzenesulfonamide 
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Example 1A 
methyl 4'-fluoro( 1 , 1 -biphenvD^-carboxvlate 
A mixture of methyl 4-bromobenzoate (21 .5 g, 100 mmol), 4-fluorophenylboronic 
acid (14.7 g, 105 mmol), Pd(dppf)Cl r CH 2 Cl 2 (1.48 g, 2.0 mmol), and 2M Na 2 C0 3 (100 mL) 
in toluene (200 mL) and was heated to reflux, stirred for 1 0 hours, diluted with ethyl acetate 
(200 mL), washed with water (100 mL) and brine (50 mL), dried (MgS0 4 ), filtered, and 
concentrated. The concentrate was recrystallized from ethyl acetate/hexanes to provide the 
desired product. The mother liquor was concentrated and purified by flash column 
chromatography on silica gel with 10% ethyl acetate/hexanes to provide additional product. 
MS (DCI) m/e 23 1 (M+H) + 

Example IB 
4-fluoro( 1 , 1 f -biphenyD-4-carboxvlic acid 
A room temperature solution of Example 1 A (10.0 g, 43.4 mmol) and saturated LiOH 
(50 mL) in THF (100 mL) was stirred for 16 hours, slowly adjusted to pH 2-4 with 6M HC1, 
diluted with ethyl acetate (200 mL), washed with water (100 mL) and brine (50 mL), dried 
(MgSC>4), filtered, and concentrated to provide the desired product of sufficient purity for 
subsequent use. MS (ESI(-)) m/e 215 (M-H)". 

Example 1C 
4-chloro-3 -nitrobenzenesulfonamide 
A 0 °C solution of 4-cMoro-3-nitrobenzenesulfonyl chloride (12.8 g, 50.0 mmol) in 
diethyl ether (1 L) was slowly treated with 0 °C concentrated NH4OH (50 mL) and stirred for 
30 minutes. The organic layer was dried (MgS0 4 ), filtered, and concentrated to provide the 
desired product of sufficient purity for subsequent use. 

Example ID 

4-chloro-N-(Y 4'-fIuoro( 1 , 1 -biphenvn-4-vncarbonvlV3-nitroben2:enesulfonamide 
A room temperature solution of Example IB (4.54 g, 21.0 mmol), Example 1C (4.74 
g, 20.0 mmol), EDCI (4.80 g, 25.0 mmol), and DMAP (1.23 mg, 10.0 mmol) in 
dichloromethane (60 mL) was stirred for 16 hours, diluted with ethyl acetate (200 mL), 
washed sequentially with 1M HC1 (50 mL), water (50 mL) and brine (20 mL), dried 
(MgS(>4), filtered, and concentrated The concentrate was purified by flash column 
chromatography on silica gel with 50% ethyl acetate/hexanes to provide the desired product. 
MS (ESI(-)) m/e 433 (M-H)". 
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Example IE 

4-((2.2-dimethy lcvclo^ 

nitrobenzenesulfonamide 
A solution of Example ID (50 mg, 0.12 mmol) and 2,2-dimethylcyclopentylamine 
(65 mg, 0.58 mmol) in DMF (2.0 mL) was heated to 120 °C in a sealed vial with shaking for 
16 hours. The mixture was concentrated, dissolved in 1: l/DMSO:methanol (1.0 mL) and 
purified by reverse phase preparative HPLC using 0. 1 % TFA in H 2 0/CH 3 CN to provide the 
desired product. MS (APCI(+)) m/e 529 (M+NH4)* *H NMR (500 MHz, DMSO-d^) 8 
12.45 (br s, 1H), 8.69 (d, 1H), 8.49 (d, 1H), 7.99 (dd, 1H), 7.97 (d, 2H), 7.80 (2d, 4H), 7.39 
(d, 1H), 7.33 (t, 2H), 3.88 (ddd, 1H), 2.28-2.25 (m, 1H), 1.75-1.55 (m, 5H), 1.07 (s, 3H), 1.02 
(s, 3H). 

Example 2 

4-(cyclohexylamino)-N-f ( 4'-fluorof 1 , 1 -biphenvn^-vncarbonvn-S-mtrobenzenesulfonamide 

The desired product was prepared by substituting cyclohexylamine for 2,2- 
dimethylcyclopentylamine in Example IE. MS (ESI(-)) m/e 496 (M-H)~; *H NMR (300 
MHz, CDCI3) 5 8.94 (d, 1H), 8.55 (m, 2H), 8.16 (dd, 1H), 7.83 (d, 2H), 7.62 (d, 2H), 7.55 
(m, 5H), 7.16 (m, 2H), 6.98 (d, 1H), 3.60 (br s, 1H), 2.05 (m, 2H), 1.90-1.25 (m, 8H). 

Example 3 

N-((4 t -bromo(l , 1 -biphenvlV4-vncarbonvl > >-4-(cvclohexvlammo)-3-nitrobenzenesulfonamide 

Example 3A 
4-(cvclohexvlamino)-3-nitrobenzenesulfonamide 
A room temperature solution of Example 1C (2.36 g, 10.0 mmol) and 
cyclohexylamine (2.0 mL) in dioxane (5 mL) was stirred for 16 hours, diluted with ethyl 
acetate (100 mL), washed sequentially with 3M HC1 (20 mL), water (20 mL) and brine (10 
mL), dried (MgS0 4 ), filtered, and concentrated to provide the desired product of sufficient 
purity for subsequent use. 

Example 3B 

4-f4.4,5,5-tetramethvl-L3,2-dioxaborolan-2>vl > )benzoic acid 
A solution of 4-(dihydroxyboryl)benzoic acid (1 .66 g, 10 mmol) and pinacol (12 
mmol) in toluene (70 mL) was refluxed in a Dean-Stark apparatus for 16 hours and 
concentrated. The concentrate was triturated with diethyl ether and filtered to provide the 
desired product of sufficient purity for subsequent use. 
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Example 3C 
4-(cvclohexvlamino)-3-nitro-N^^ 

yl) benzoyl) benzenesulfonamide 
A room temperature solution of Example 3A (1.24 g, 5.0 mmol), Example 3B (1.50 g, 
5.0 mmol), EDCI (1.15 g, 6.0 mmol) and DMAP (124 mg) in dichloromethane (10 mL) was 
stirred for 16 hours, diluted with ethyl acetate (100 mL), washed sequentially with 1M HC1 
(20 mL), water (20 mL), and brine (10 mL), dried (MgS0 4 ), filtered, and concentrated The 
concentrate was purified by flash column chromatography on silica gel with 50% ethyl 
acetate/hexanes to provide the desired product. MS (ESI(-)) m/e 528 (M-H)~. 

Example 3D 

N-((4^bromo( 1 , 1 '-biphenv^-vncarbonvn^-f cvclohexvlamino V3-nitrobenzenesulfonamide 
A mixture of Example 3C (105 mg, 0.2 mmol), 4-bromo-l-iodobenzene (140 mg, 0.5 
mmol), Pd 2 (dba) 3 (18 mg, 0.04 mmol), triphenylarsine (36 mg, 0.12 mmol) and lMNa 2 C0 3 
(0.5 mL) in dioxane (4 mL) was heated to 95 °C and stirred for 5 hours. The mixture was 
diluted with ethyl acetate (50 mL), washed sequentially with 1M HC1 (5 mL), water (5 mL), 
and brine (5 mL), dried (MgSC>4), filtered, and concentrated. The concentrate was purified 
by flash column, chromatography on silica gel with 50% ethyl acetate/hexanes to provide the 
desired product. MS (ESI(-)) m/e 556 (M-H)'; *H NMR (400 MHz, DMSO-d<0 8 8.53 (d, 
1H), 8.16 (d, 1H), 7.95 (d, 2H), 7.91 (dd, 1H), 7.68-7.60 (m, 5H), 4.12 (d, 1H), 3.67 (m, 1H), 
2.00-1.31 (m, 10H). 

Example 4 

4-(cvclohexvlaminoVN-f 4-( 1 H-indol-6-vnbenzovl)-3-nitrobenzenesulfonamide 

Example 4A 
4-f lH-indol-6-vD benzoic acid 
A mixture of 6-bromoindole (480 mg, 2.45 mmol), 4-(dihydroxyboryl) benzoic acid 
(406 mg, 2.45 mmol), Pd(dppf)Cl 2 -CH 2 Cl 2 (10 mg, 0.01 mmol), and 2M Na 2 C0 3 (5.6 mL, 
1 1.2 mmol) in a mixture of ethanol (4 mL) and DMF (7 mL) was heated to 100 °C, stirred for 
16 hours, filtered, and concentrated The concentrate was dissolved in ethyl acetate, washed 
sequentially with 1M H3PO4, water, and brine, dried (MgS0 4 ), filtered, and concentrated. 
The concentrate was purified by flash column chromatography on silica gel with 5 % 
methanol/dichloromethane to provide the desired product. MS (ESI(-)) m/e 236 (M-H)". 

Example 4B 

4-(cvclohexvlamino)-N-(4-( 1 H-indol-6-yDbenzovlV3 -nitrobenzenesulfonamide 
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The desired product was prepared by substituting Example 4A and Example 3 A for 
Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 519 (M+H)* ; 
l H NMR (300 MHz, DMSO-de) 5 8.67 (m, 1H), 7.96 (m, 3H), 7.82 (m, 2H), 7.68 (m, 2H), 
7.48 (m, 3H), 6.47 (m, 1H), 1.96 (m, 2H), 1.71 (m, 2H), 1.43 (m, 7H). 

5 

Example 5 

N-r4-r4"tert-butvlcyclohexynbenzoYlV4-(cvclohexvlaminoV3-nitrobenzenesulfonamide 

Example 5A 

10 4-tert-butvl- 1 -cyclohexen- 1 -yl trifluoromethanesulfonate 

A -78 °C solution of 4-tert-butylcyclohexanone (1.54 g, 10 mmol) and N- 
phenyl(trifluoromethanesulfonamide) (3.75 g, 10.5 mmol) in THF (20 mmol) was treated 
with 1M NaHMDS in THF (11 mL), warmed to room temperature, filtered through a pad of 
silica gel (10 g) with diethyl ether (5 mL), and concentrated. The concentrate was purified by 

1 5 flash column chromatography on silica gel with 1 % ethyl acetate/hexanes to provide the 
desired product. 

Example 5B 

methyl 4-(4-tert-butvl- 1 -cyclohexen- 1 -vDbenzoate 
20 A mixture of Example 5A (286 mg, 1.0 mmol), (4-methoxycarbonylphenyl)-boronic 

acid (216 mg, 1.2 mmol), Pd(dppf)Cl 2 CH 2 Cl2 (37 mg, 0.05 mmol), and cesium fluoride (454 
mg, 3.0 mmol) in dioxane (5 mL) was heated to 90 °C, stirred for 16 hours, filtered through a 
pad of silica gel (10 g) with diethyl ether (5 mL) and concentrated The concentrate was 
purified by flash column chromatography on silica gel with 5% ethyl acetate/hexanes to 
25 provide the desired product. 

Example 5C 
methyl 4-(4-tert-butvlcvclohexvl)benzoate 
A room temperature mixture of Example 5B (230 mg, 0.84 mmol) and 10% Pd/C 
30 (100 mg) in ethyl acetate (5 mL) was stirred under a hydrogen atmosphere for 3 hours, 
filtered through a pad of silica gel (10 g) with diethyl ether (10 mL), and concentrated to 
provide the desired product as a -2: 1 mixture of diastereomers. MS (DO) m/e 275 (M+H) + . 

Example 5D 

35 N-(4-(4-tert-butylcvclohexyl)benzoviy4-fc 

A mixture of Example 5C (55 mg, 0.20 mmol) and 1M LiOH (0.3 mL) in THF (2 
mL) was heated to 50 °C, stirred for 3 hours, concentrated, dissolved in DMF (0.5 mL), and 
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treated with a mixture of Example 3 A (60 mg, 0.20 mmol), EDCI (96 mg, 0.50 rnrnol), and 
DMAP (10 mg) in dioxane (2.0 mL). The mixture was stirred for 16 hours, diluted with ethyl 
acetate (50 mL), washed sequentially with 1M HC1 (5 mL), water (5 mL), and brine (5 mL), 
dried (MgSC>4), filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel, with 50% ethyl acetate/hexanes to provide a -2: 1 mixture of 
diastereomers. MS (ESI(-)) m/e 540 (M-H)~; *H NMR (400 MHz, DMSO-d 6 ) 5 8.63 (2d, 1H 
total), 8.33 (2d, 1H total), 7.95 (m, 1H),7.82 and 7.78 (2d, 2H total), 7.45 (m, 1H), 7.30 (m 5 
2H), 3.71 (m, 1H), 2.28-0.95 (m, 20 H), 0.86 and 0.75 (2s, 9H total). 

Example 6 

6-(cyclohexvlaminoVN-(r4 , -fluoro( 1 . 1 '-biphenvl)-4-vl)carbonvlV5-nitro( 1 . 1 '-biphenvlV3- 

sulfonamide 

Example 6A 

3"bromo-4-(cvclohexvlamino)-5-nitrobenzenesulfonamide 
A room temperature solution of Example 3 A (1 .8 1 g, 6.0 mmol) and 1 ,3-dibromo-5,5- 
dimethylhydantoin (950 mg, 3.3 mmol) in dichloromethane was treated with trifluoracetic 
acid (796 uL, 9.0 mmol), stirred in darkness for 18 hours, treated with saturated NaHCOs, 
and extracted with diethyl ether. The combined extracts were washed with brine, dried 
(Na2SC>4), and concentrated. The concentrate was purified by flash column chromatography 
on silica gel with 15% ethyl acetate/hexanes to provide the desired product. MS (ESI(-)) m/e 
376 (M-H)\ 

Example 6B 

6-(cyclohexvlaminoV 5-nitro( 1 , 1 -biphenvlV 3 -sulfonamide 
The desired product was prepared by substituting Example 6A and phenylboronic 
acid for Example 5A and 4-(methoxycarbonylphenyl)boronic acid, respectively, in Example 
5B. MS (ESI(-)) m/e 374 (M-H)". 

Example 6C 

6-(cvclohexvlaminoVN-(Y 4 -fluoro( 1 , 1 -biphenyl^-vDcarbonylVS-nitrof 1 , 1 '-biphenvr)-3- 

sulfonamide 

The desired product was prepared by substituting Example 6B for Example 1C in 
Example ID. MS (ESI(-)) m/e 572 (M-H)"; *H NMR (300 MHz, DMSO-d 6 ) 5 8.66 (d, 1H), 
7.95 (m, 3H), 7.78 (m, 4H), 7.75 (d, 1H), 7.50 (m, 5H), 7.31 (m, 2H), 1.60-1.41 (m, 4H), 1.32 
(m, 2H), 1.12-0.96 (m, 2H), 0.75-0.60 (m, 2H). 

-26- 



Example 7 

N-f (^-fluorof 1 3 1 '-bipheny1)-4-ynca]-bonvl)-3-nitro-4-(f fa-ans-2> 
(phenvlsulfanvl)cvclohexvnamino)benzenesulfonamide 



5 Example 7A 

trans-2-(phenvlsulfanvl)cvclohexanol 
A room temperature solution of cyclohexene oxide (9.81 g, 100 rnmol) andN,N- 
diisopropylethylamine (2.60 g, 20.0 mmol) in 1 ,2-dichloroethane (200 mL) was treated with 
thiophenol (11 g, 100 mmol), stirred for 16 hours, and concentrated. The concentrate was 
10 purified by flash column chromatography on silica gel with 20% ethyl acetate/hexanes to 
provide the desired product. 



Example 7B 
(faans~2-azidocvclohexynsulfanyl > )benzene 

15 A 0 °C solution of Example 7 A (1.04 g, 5.0 mmol), and N,N-diisopropylethylamine 

(1.1 mL, 6.5 mmol) in dichloromethane (20 mL) was treated with methanesulfonyl chloride 
(0.46 mL, 6.0 mmol), warmed to room temperature, stirred for 16 hours, diluted with hexanes 
(20 mL), filtered through a pad of silica gel (15 g) with 10 % diethyl ether in hexanes, and 
concentrated. The concentrate was dissolved in DMF (10 mL), treated with 

20 tetrabutylammonium iodide (400 mg, 1.1 mmol), 15-crown-5 (100 mg, 0.40 mmol), and 
sodium azide (1 .0 g, 15.4 mmol), heated to 100 °C, and stirred for 16 hours. The mixture 
was diluted with ethyl acetate (100 mL), washed with water (15 mL) and brine (15 mL), 
dried (MgSC>4), filtered, and concentrated The concentrate was purified by flash column 
chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired product. 

25 MS (DCI) m/e 234 (M+H) + 



Example 7C 
trans-2-(phenvlsulfanvl) cy clohexanamine 
A room temperature solution of Example 7B (777 mg, 3.3 mmol), triphenylphosphine 
30 (2.62 g, 10.0 mmol), and water (180 mg, 10 mmol) in THF (5 mL) was stirred for 16 hours 
and concentrated. The concentrate was purified by flash column chromatography on silica 
gel with 50% ethyl acetate/hexanes followed by 10% methanol/dichloromethane to provide 
the desired product. MS (DCI) m/e 208 (M+H) + . 



35 Example 7D 

N-f(4 t -fluorof 1 , 1 , -biphenvlV4-vDcarbonvl)-3-nitro-4-f (trans~2- 
(phenvlsulfanyncyclohexvnamino)benzenesulfonamide 
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A solution of Example 7C (50 mg, 0.24 mmol), Example ID (50 mg, 0.1 1 mmol) and 
2,6-lutidine (50 mg, 0.47 mmol) in dioxane (5 mL) was heated to reflux, stared for 16 hours, 
cooled to room temperature, filtered through a pad of silica gel (5 g) with 5% methanol/ethyl 
acetate, and concentrated The concentrate was purified by flash column chromatography on 
5 silica gel with 30-100% ethyl acetate/hexanes to provide the desired product. MS (ESI(-)) 
m/e 604 (M-H)"; ! H NMR (400 MHz, DMSO-d 6 ) 5 8.54 (d, 1H), 8.45 (d, 1H), 7.97 (d, 2H), 
7.93 (m, 1H), 7.78 (m, 3H), 7.44-7.10 (m, 9H), 3.85 (m, 1H), 3.61 (m, 1H), 2.15-1.30 (m, 
8H). 

10 Example 8 

N-((4'-fluoro( 1 3 1 , -biphenyl)-^yl)carbonylV3-nitrc>4--(f r 1 S,2RV2- 
fphenvlsulfanvl)cyclohexvnamino)benzenesulfonamide 

Example 8A 

15 (2RS^ -2-(phenvlsulfanyn cyclohexanone 

A -40 °C solution of 2M oxalyl chloride in dichloromethane (10 mL) in 
dichloromethane (20 mL) was slowly treated with DMSO (3.12 g, 40 mmol), stirred for 30 
minutes, treated with Example 7A (1 .80 g, 8.6 mmol), stirred for 1 hour, and treated with 
triethylamine (10. 1 g, 100 mmol). The mixture was warmed to room temperature, stirred for 

20 16 hours, diluted with diethyl ether (100 mL), washed with water (15 mL) and brine (5 mL), 
dried (MgSC>4), filtered, and concentrated The concentrate was purified by flash column 
chromatography on silica gel with 10-25 % ethyl acetate/hexanes to provide the desired 
product. MS (DCI/NH3) m/e 224 (M+NH4)* 

25 Example 8B 

cis-2-(phenvlsulfanyl)cvclohexanamine 
A room temperature solution of Example 8 A (847 mg, 4. 1 mmol) and hydroxy lamine 
hydrochloride (1.0 g, 14.4 mmol) in methanol (5 mL) was stirred for 3 hours, diluted with 
ethyl acetate (50 mL), washed with water (5 mL) and brine (5 mL), dried (MgSC>4), filtered, 

30 and concentrated. The concentrate was treated with 1M LAH in THF (5 mL, 5.0 mmol), 
stirred for 16 hours, carefully added to ice cold saturated NaH^PC^ (10 mL), and extracted 
with ethyl acetate. The combined extracts were washed with brine (20 mL), dried (MgSC>4) 5 
filtered, and concentrated. The concentrate was purified by flash column chromatography on 
silica gel with 2-5 % methanol/dichloromethane to provide the desired product as a 3.3: 1 

35 mixture of cis- and trans- isomers. MS (DCI) m/e 208 (M+H)* 

Example 8C 
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N-(Y4 ? -fluoro( 1 , 1 -biphcnyD-^vDcarbonyn-S-nitro^-rf cis-2- 
fphenvlsulfanvncvclohexvnarnino)benzenesulfonamide 
Example 8B was processed according to the procedure described in Example 7D to 
provide a 2: 1 mixture of the desired product and Example 7D. MS (ESI(-) m/e 604 (M-H)"; 
5 l H NMR (400 MHz, DMSO-de) 5 8.67 (2d, 1H total), 8.56 and 8.49 (2d, 1H total), 7.97 (dt, 
1H), 7.91 (dt, 1H), 7.78 (m, 3H), 7.38-7.05 (m, 9H), 4.15 (m, 1H), 3.90 (m, 1H), 2.00-1.20 
(m, 8H). 

Example 9 

10 N-( 4-( 1 -cvclohexen- 1 -vnbenzovlV 3-mtro-4-((( 1 R.2RV2- 

(phenvlsulfanvncvclohexvnamino)benzenesulfonamide 

Example 9A 
methyl 4-Q -cvclohexen- 1 -yDbenzoate 
1 5 The desired product was prepared by substituting cyclohexanone for tert- 

butylcyclohexanone in Examples 5A and 5B. MS (DCI) m/e 217 (M+H + ). 

Example 9B 

4-chloro-N-(4-( 1 -cvclohexen- 1 - vDbenzovD-3 -nitrobenzenesulfonamide 
20 The desired product was prepared by substituting Example 9A and Example 1C for 

Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 419 (M-H)". 

Example 9C 

N-(4-r 1 -cvclohexen- 1 -yDbenzovlV 3-nitro-4-(f ( 1 EL2RV2- 
25 (pheny Isulfanvl) cy clohexyl) amino)benzenesulfonamide 

The desired product was prepared by substituting Example 9B for Example ID in 
Example 7D. MS (ESI(-)) m/e 590 (M-H)"; ! H NMR (400 MHz, DMSO-d*) 5 8.51 (d, 1H), 
8.42 (d, 1H), 7.90 (dd, 1H), 7.53 (d, 2H), 7.50 (m, 2H), 7.40 (m, 1H), 7.20-7.09 (m, 5H), 6.32 
(m, 1H), 3.85 (m, 1H), 3.61 (m, 1H), 2.40-1.20 (m, 16H). 

30 

Example 10 

N-(4-( 1 -cvclohexen- 1 -vl)benzovD-3 -nitro-4-( r (cis-2- 
(phenylsulfanyncyclohexyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 9B and Example 8B for 
35 Example ID and Example 7C, respectively, in Example 7D. MS (ESI(-)) m/e 590 (M-H)'; 
l U NMR (400 MHz, DMSO-da) 5 8.69 (d, 1H), 8.54 (d, 1H), 7.90 (dd, 1H), 7.84 (d, 2H), 
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7.51 (d, 2H), 7.27 (m,3H), 7.13-7.00 (m, 3H), 6.33 (m, 1H), 4.15 (m, 1H), 3.90 (m, 1H), 2.39 
(m, 2H), 2.20 (m, 2H), 1.95 (m, 2H), 1.90-1.20 (m, 10H). 

Example 1 1 

5 4-((( 1 S,2S)-2-(benzvloxv)cvclohexvDaminoVN-( 4-f 1 -cvclohexen- 1 -vDbenzovD-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 9B and (lS,2S)-2- 
benzyloxycyclohexylamine for Example ID and Example 7C, respectively, in Example 7D. 
MS (ESI(-)) m/e 588 (M-H)~; *H NMR (400 MHz, DMSO-de) 6 8.90 (d, 1H), 8.55 (d, 1H), 
10 8.51 (s, 1H), 8.06 (dd, 1H), 7.68 (d, 2H), 7.44 (d, 2H), 7.21 (m, 2H), 7.12 (m, 3H), 6.28 (m, 
1H), 4.61 (d, 1H), 4.39 (d, 1H), 3.60 (m, 1H), 3.35 (m, 1H), 2.40 (m, 2H), 2.23 (m, 2H), 
1.90-0.80 (m, 12H). 



Example 12 

15 4-(cycloheptvlamino VN-(i4'-fluoro( 1 . 1 '-biphenvlV4-vDcarbonylV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting cycloheptylamine for 2,2- 
(limethylcyclopentylamine in Example IE. MS (APCI(+)) m/e 512 (M+H) + ; J H NMR (500 
MHz, DMSO-dg) 5 12.45 (br s, 1H), 8.67 (d, 1H), 8.39 (d, 1H), 7.99 (dd, 1H), 7.95 (d, 2H), 
7.78 (2d, 4H), 7.32 (t, 2H), 7.23 (d, 1H), 3.89 (ddddd, 1H), 1.98-1.92 (m, 2H), 1.71-1.52 (m, 

20 10H). 

Example 13 

4-a2RSVbicvcloa.2.imept-2-vlaminoVN-((4'-fluoro(l,l'-biphenvn-4-vncarbonvn-3- 

nitrobenzenesulfonamide 

25 A solution of Example 1 D (50 mg, 0. 12 mmol), 2-aminonorbornane hydrochloride 

(106 mg, 0.58 mmol), and triethylamine (0.08 ml, 0.58 mmol) in DMF (2 mL) were heated to 
120 °C in a sealed vial with shaking for 16 hours, then concentrated. The concentrate was 
dissolved in l:l/DMSO:methanol (1.0 ml) and purified by reverse phase preparative HPLC 
with 0. 1 % TFA in H 2 0/CH 3 CN to provide the desired product. MS (APCI(+)) m/e 51 0 

30 (M+H) + ; ! H NMR (500 MHz, DMSO-de) 6 12.45 (br s, 1H), 8.67 (d, 1H), 8.48 (d, 1H), 7.99 
(dd, 1H), 7.95 (d, 2H), 7.78 (2d, 4H), 7.32 (t, 2H), 7.24 (d, 1H), 4.04 (m, 1H), 2.58 (m, 1H), 
2.27 (m, 1H), 2.24-2.21 (m, 1H), 1.59-1.29 (m, 6H), 0.97 (dt, 1H). 

Example 14 

35 N-(( 4'-fluoro( 1 . 1 '-biphenvD-4-vncarbonvD-3-nitro-4-(('nR.2R.3R.5SV2.6.6- 

trimethvlbicvclo(3 .1.1 )hept-3-vl1amino)benzenesulfonamide 
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The desired product was prepared by substituting (lR,2R,3R,5S)-(-)- 
isopinocampheylamine for 2,2-dimethylcyclpentylamine in Example IE. MS (APCI(+)) m/e 
552 (M+H) + ; ! H NMR (500 MHz, DMSO-de) 5 12.45 (br s, 1H), 8.68 (d, 1H), 8.38 (d, 1H), 
7.98 (dd, 1H), 7.96 (d, 2H), 7.79 (2d, 4H), 7.37 (d, 1H), 7.32 (t, 2H), 4.07-4.01 (m, 1H), 2.76- 
5 2.71 (m, 1H), 2.42-2.37 (m, 1H), 2.1 1-2.08 (m, 1H), 1.98-1.96 (m, 1H), 1.95-1.86 (m, 1H), 
1.67-1.63 (m, 1H), 1.24 (s, 3H), 1.13 (d, 3H), 1.08 (s, 3H), 1.07 (s, 1H). 



Example 15 

N-f ( 4'-fluoro( 1 . 1 '-biphenvn-4-vncarbonvn-3-nitro-4-(f ( 1 R.2R.4RV 1 .7.7- 
10 trimethylbicvclof2.2.1)hept-2-vl)amino^benzenesulfonamide 

The desired product was prepared by substituting (R)-(+)-bornylamine for 2,2- 
dimethylcyclopentylamine in Example IE. MS (APCI(+)) m/e 569 (M+NH4) + ; *H NMR 
(500 MHz, DMSO-ds) 5 12.55 (br s, 1H), 8.73 (d, 1H), 8.70 (d, 1H), 7.98 (dd, 1H), 7.97 (d, 
2H), 7.80 (2d, 4H), 7.34 (t, 2H), 7.31 (d, 1H), 3.98-3.95 (m, 1H), 2.58-2.54 (m, 1H), 1.82- 
15 1.68 (m, 3H), 1.58-1.51 (m, 1H), 1.29-1.25 (m, 1H), 1.02 (s, 3H), 0.98 (dd, 1H), 0.94 (s, 3H), 
0.90 (s, 3H). 



Example 16 

N-((4'-fluorof 1 . 1 '-biphenvn-4-vncarbonvn-3-nitro-4-((( 1 S .2S,4S)- 1 .7.7- 
20 trimethylbicyclo(2. 2 . 1 )hept-2-vl)amino)benzenesulfonamide 

(S)-(-)-Bomylamine was processed according to the procedure described in Example 
IE to provide the desired product. MS (DCI/NH 3 ) m/e 569 (M+NH4> + ; J H NMR (500 MHz, 
DMSO-dg) 5 12.45 (br s, 1H), 8.71 (d, 1H), 8.67 (t, 1H), 7.98 (dd, 1H), 7.95 (d, 2H), 7.78 
(2d, 4H total), 7.32 (t, 2H)', 7.28 (2d, 1H total), 3.97-3.91 and 3.70-3.66 (2m, 1H total), 2.56- 
25 2.50 (m, 1H), 2.06-0.95 (m, 6H), 1.01 and 1.00 (2s, 3H total), 0.95 and 0.91 (2s, 3H total), 
0.88 and 0.87 (2s, 3H total). 



Example 17 

N-^-a-methvl-lJ-benzothiazol-S-vnbenzovD-S-nitro^-CrnS^S^SVl.X?- 
30 trimethylbicyclo(2.2.1)hept-2-vl)amino)benzenesulfonamide 

Example 17A 
4-(2 -methyl- 1 3-benzothiazol-5-yl)benzoic acid 
The desired product was prepared by substituting 5-bromo-2-methyl-l,3- 
35 benzothiazole for 6-bromoindole in Example 4A. MS (DCI) m/e 270 (M+H) + . 



Example 17B 
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3-nitro-4-(((lS,2S.4S)-h7,7-rt^ 



The desired product was prepared by substituting (S)-(-)-bornylamine for 
cyclohexylamine in Example 3 A. MS (ESI(-)) m/e 352 (M-H)~; 



5 Example 17C 

N-f4-f2-methvM3-benzothi^ 

trimethylbicvclo(2 > 2.1 > )hept"2>yl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 17A and Example 17B for 
Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 603 (M-H)~, 
10 *H NMR (300 MHz, DMSO-d*) 6 8.72 (d, 1H), 8.68 (d, 1H), 8. 26 (d, 1H), 8.14 (d, 1H), 7.98 
(m, 3H), 7.89 (d, 2H), 7.77 (dd, 1H), 7.30 (d, 1H), 3.94 (m, 1H), 2.82 (s, 3H), 1.82-1.64 (m, 
3H), 1.54 (m, 1H), 1.25 (m, 2H), 1.00 (s, 3H), 0.92 (m, 1H), 0.91 (s, 3H), 0.89 (s, 3H). 

Example 18 

15 4-( 1 -adamantylamino)-N-( r (4 , -fluoro( 1 , 1 f -biphenYl)-4-yl)carbonyl)-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting 1-adamantanamine for 2,2- 
dimethylcyclopentylamine in Example IE. MS (APCI(+)) m/e 550 (M+H) + ; *H NMR (500 
MHz, DMSO-c^) 5 12.45 (br s, 1H), 8.68 (d, 1H), 8.48 (s, 1H), 7.96 (d, 2H), 7.95 (dd, 1H), 
20 7.78 (2d, 4H), 7.58 (d, 1H), 7.32 (t, 2H), 2.13-2.08 (m, 9H), 1.76-1.60 (m, 6H). 

Example 19 

N-f ( 4'-fluoro( 1 , 1 '-biphenvn-4-vl)carbonvlV3-iiitro-4-(2-phenoxvanilino)benzenesulfonamide 

25 Example 19A 

S-nitro^-^-phenoxyanilinolbenzenesulfonamide 
A -78 °C solution of Example 1C (236 mg, 1.0 mmol) and 2-phenoxyaniline (370 mg, 
2.0 mmol) in THF (10 mL) was treated with 1M lithium hexamethyldisilazide in THF (4 mL, 
4.0 mmol), warmed to room temperature over 4 hours, diluted with ethyl acetate (50 mL), 
30 washed sequentially with 1M HC1 (5 mL), water (5 mL), and brine (5 mL), dried (MgSC>4) 5 
filtered, and concentrated. The concentrate was purified by flash column chromatography on 
silica gel with 10-30 % ethyl acetate/hexanes to provide the desired product. MS (ESI(-)) 
m/e 384 (M-H)~. 

35 Example 19B 

N-((4-fluoro(L 1 l -biphenyn-4-yl)carbonvlV3-nitro-4-(2-phenoxvanilino)benzenesulfonamide 
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) 



The desired product was prepared by substituting Example 19A for Example 1C in 
Example ID. MS (ESI(-)) m/e 582 (M-H)~; l H NMR (400 MHz, DMSO-d 6 ) 8 9.74 (s, 1H), 
8.63 (d, 1H), 7.97 (m, 3H), 7.79 (m, 4H), 7.52 (dd 1H), 7.40-7.20 (m, 6H), 7.14-7.00 (m, 
3H), 6.83 (m, 2H). 

Example 20 

N-(V4'-fluoro( 1 . 1 , -biphenvn-4-vncarbonvD-3-nitro-4-(2- 
(phenvlsulfanvDanilino)benzenesulfonamide 

Example 20A 
2-(phenvlsulfanyfl aniline 
A room temperature solution of 2-fluoronitrobenzene (1.41 g, 10.0 mmol), thiophenol 
(1 .21 g, 11.0 mmol), and triethylamine (2 mL) in THF (20 mL) was stirred for 16 hours, 
treated with 3M HC1 (10 mL) and tin(II) chloride dihydrate (1 1 .4 g, 50 mmol), stirred for 4 
hours, and extracted with ethyl acetate (50 mL). The combined extracts were dried (MgSC>4), 
filtered, and concentrated The concentrate was purified by flash column chromatography on 
silica gel with 50% hexanes/dichloromethane to provide the desired product. MS (DO) m/e 
202 (M+H) + . 

Example 20B 

3"nitro-4-(2-(phenvlsulfanvl)anilino > )benzenesulfonamide 
The desired product was prepared by substituting Example 20A for 2- 
phenyoxyaniline in Example 19A. MS (ESI(-)) m/e 400 (M-H)'. 

Example 20C 

N-((4'-fluorof 1 , 1 , -biphenvl > )-4-yncarbonyl)-3-nitro-4-(2- 
(phenvlsulfanyDanilino)benzenesulfonamide 
The desired product was prepared by substituting Example 20B for Example 1C in 
Example ID. MS (ESI(-)) m/e 598 (M-H)"; ! H NMR (400 MHz, DMSO-ck) 5 9.91 (s, 1H), 
8.68 (d, 1H), 7.97 (d, 2H), 7.93 (dd, 1H), 7.81 (m, 4H),7.49 (m, 2H), 7.41-7.23 (m, 8H), 7.17 
(m, lH),6.97(d, 1H). 

Example 21 

4-(rcyclohexylmethynamino)-N-((2 -methoxvf 1 , 1 , -biphenvl)-4-yl)carbonvl > )-3- 

nitrobenzenesulfonamide 

Example 21 A 
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2-methoxvn , 1 '-biphenvl)-4-carboxvlic acid 
The desired product was prepared by substituting 2-methoxyphenylboronic acid for 4- 
methoxyphenylboronic acid in Example 31 A. MS (APCI(+)) m/e 246 (M+NH4) + ; l U NMR 
(500 MHz, DMSO-d 6 ) 5 12.89 (br s, 1H), 7.96 (d, 2H), 7.60 (d, 2H), 7.39 (ddd, 1H), 7.33 
(dd, 1H), 7.14 (dd, 1H), 7.05 (dt, 1H), 3.78 (s, 3H). 

Example 2 IB 

4-((cyclohexylmethvnammo)~3~nitrobenzenesulfonamide 
The desired product was prepared by substituting cyclohexylmethylamine for 
cyclohexylamine in Example 3 A. MS (DCI) m/e 314 (M+H) + . 

Example 21C 

4-(( cvclohexylmethvD amino VN-((2 f -methoxv( 1 , 1 '-biphenvlV4-vDcarbonvlV3- 

nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 21 A and Example 2 IB for 
Example IB and Example 1C, respectively, in Example ID. MS (APCI(+)) m/e 524 
(M+H) + ; l H NMR (500 MHz, DMSO-ck) 5 12.45 (br s, 1H), 8.66 (d, 1H), 8.63 (t, 1H), 7.96 
(dd, 1H), 7.90 (d, 2H), 7.57 (d, 2H), 7.38 (dt, 1H), 7.31 (dd, 1H), 7.26 (d, 1H), 7.13 (d, 1H), 
7.04 (t, 1H), 3.76 (s, 3H), 3.36-3.26 (m, 2H), 1.76-1.61 (m, 6H), 1.23-1.12 (m, 3H), 1.04-0.96 
(m, 2H). 

Example 22 

4-((cyclohexvlmethvl > )aminoVN-r(4 , -fluoro( 1 , 1 -biphenyl^M-vDcarbonvlVS- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 21B for Example 1C in 
Example ID. MS (ESI(-)) m/e 510 (M-H)~; *H NMR (300 MHz, DMSO-c^) 8 8.68 (d, 1H); 
7.94 (m, 3H), 7.82-7.74 (m, 4H), 7.36-7.26 (m, 3H), 3.16 (t, 1H), 1.80-1.50 (m, 6H), 1.30- 
0.90 (m, 6H). 

Example 23 

N-r^-chloro-S'-ftrifluoromethoxvKl J'-biphenvD^-vDcarbonvn^- 
(rcvclohexylmethyDamino)-3-nitrobenzenesulfonamide 

Example 23 A 
4-bromo- 1 -chloro-2-f trifluoromethoxy)benzene 
A mixture of tert-butyl nitrite (1.78 mL, 15.0 mmol), copper (II) chloride (1.61 g, 
12.0 mmol) and 4-bromo-2-(trifluoromethoxy)aniline (2.56 g, 10.0 mmol) in acetonitrile (40 
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mL) was heated to 70 °C, stirred for 3 hours, cooled to room temperature, poured into 0.5M 
HQ, and extracted with diethyl ether. The combined extracts were washed with water and 
brine, dried (MgS04), filtered, and concentrated to provide the desired product. MS (ESI(+)) 
m/e 275 (M+H) + . 

5 

Example 23 B 

4 l -chloro-3 , -(trifluoromethoxyX 1 , 1 t -biphenyl)~4-carboxylic acid 
The desired product was prepared by substituting Example 23A for 6-bromoindole in 
Example 4A. MS (ESI(-)) m/e 315 (M-H)~. 

10 

Example 23 C 

N-((4 -cMoro-3'-(trifluoromethoxyXl J > -biphenylV4-yl)carbonYn-4- 
f(cyclohexylmethynaminoV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 23B and Example 21 B for 
15 Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 610 (M-H)"; 
*H NMR (300 MHz, DMSO-cfc) 6 8.66 (m, 2H), 7.92 (m, 7H), 7.27 (m, 1H), 3.32 (m, 2H), 
1.70 (m, 6H), 1.19 (m, 3H), 1.02 (m, 2H). 

Example 24 

20 4-((cvclohexylmethvl)ammo)-N^ 

The desired product was prepared by substituting Example 4 A and Example 2 IB for 
Example IB and Example 1C in Example ID. MS (ESI(-)) m/e 531 (M-H)"; *H NMR (300 
MHz, DMSO-d*) 5 8.64 (m, 1H), 7.95 (m, 3H), 7.78 (m, 2H), 7.70 (m, 1H), 7.63 (m,lH), 
7.42 (m, 1H), 7.38 (m,lH), 7.24 (m, 1H), 6.48 (m, 1H), 3.23 (m, 2H), 1.70 (m, 8H), 1.21 (m, 

25 1H), 1.01 (m,2H). 

Example 25 

4-f (cyclohexylmethyl)amino)-N-(4-(2-methvl- 1 ,3-benzothiazol-5-yDbenzovD-3- 

nitrobenzenesulfonamide 
30 The desired product was prepared by substituting Example 17A and Example 2 IB for 

Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 563 (M-H)"; 
*H NMR (400 MHz, DMSO-ck) 5 8.69 (d, 1H), 8.65 (t, 1H), 8.26 (s, 1H), 8.14 (d, 1H), 7.98 
(m, 3H), 7.90 (d, 2H), 7.77 (dd, 1H), 7.28 (d, 1H), 3.30 (t, 2H), 2.82 (s, 3H), 1.80-1.60 (m, 
6H), 1.40-0.95 (m, 5H). 

35 

Example 26 
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4-( (cvclohexvlmethvl)amino)-N-(Y 4'-fluorof 1 3 1 '-biphenvn-4-vl)carbonv1V3-nitro-5-( 2- 

pyi-imidinyDbenzenesulfonamide 



Example 26A 

5 3-bromo-4-((cvclohexvlmethvnaminoV5~nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 21 B for Example 3 A in 
Example 6A. MS (ESI(+)) m/e 392 (M+H) + 



Example 26B 
10 4-((cvclohexvlmetiwDamino)-3-nitro^ 

A solution of Example 26 A (270 mg, 0.69 mmol), 2-(tributylstannyl)pyrimidine (305 
uL, 0.83 mmol), Pd 2 (dba) 3 (32 mg 5 0.034 mmol), and tris-(2-furyl)phosphine (32 mg, 0.10 
mmol) in acetonitrile (2 mL) was heated to reflux for 48 hours and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 50% ethyl 
15 acetate/hexanes to provide the desired product. MS (ESI(+)) m/e 392 (M+H) + . 



Example 26C 

4-((cvclohexylmethyl)amino )-N-((4'-fluoro( 1 3 1 , -biphenylV4-yl)carbonylV3-nitro-5-(2- 

pvrimidinvDbenzenesulfonamide 
20 The desired product was prepared by substituting Example 26B for Example 1C in 

Example ID. MS (ESI(+)) m/e 590 (M+H) + ; l H NMR (300 MHz, DMSO-d<0 8 8.04-7.90 
(m, 4H); 7.82-7.70 (m, 6H), 7.31 (m, 2H), 7.05 (dd, 1H), 2.73 (t, 2H), 1.70-1.53 (m, 6H), 
1.52 (m, 1H), 1.16-1.07 (m, 2H), 0.92-0.79 (m, 2H). 

25 Example 27 

N-(Y4 -fluoro( 1 , 1 , -biphenyl)-4-yl)carbonvlV3-nitro-4-(((cis-2- 
(phenYlsulfanvDcvclohexvnmethvnamino^benzenesulfonamide 



Example 27A 
30 N-((4 , -fluoro( 1 , 1 > -biphenvl)-4-vl)carbonvlV4 

3 -nitr obenzenesulfonamide 
The desired product was prepared by substituting Example ID and trans-2-methyl- 
aminocyclohexanol for Example 1C and cyclohexylamine, respectively, in Example 3 A. MS 
(ESI(+)) m/e 528 (M+H) + . 



35 



Example 27B 
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N-( (4'-fluorof 1 , 1 -biphenvD^-vDcarbonyD-S-nitro^-ff ( cis-2- 
(phenylsulfany])cvclohexy1)methyl)amiTi^^ 
A room temperature solution of tri-n-butylphosphine (90 \iL y 0.36 mmol) and 1,1- 
(azodicarbonyl)dipiperidine (91 mg, 0.36 mmol) in THF (4 mL) was treated with Example 
5 27A (90 mg, 0.17 mmol) and thiophenol (21 mg, 0.19 mmol), stirred for 18 hours, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 50% ethyl acetate/hexanes to provide the desired product. MS (ESI(-)) m/e 618 (M-H)"; 
l H NMR (300 MHz, DMSO-d*) 5 8.61 (d, 1H), 7.94 (m, 2H), 7.90 (d, 1H), 7.73 (m, 2H), 
7.68-7.55 (m, 7H), 7.29 (d, 2H), 6.87 (d, 1H), 3.44 (m, 2H), 1.59 (m, 4H), 1.37 (m, 4H), 0.89 
10 (rn, 2H). 



Example 28 

4-(( 1 -adamantylmethvD amino )-N-(4-iodobenzovn"3-nitrobenzenesulfonamide 

15 Example 28A 

4-fn-adamant^lmetiivDamm^ 

The desired product was prepared by substituting 1-adamantylmethylamine for 
cyclohexylamine in Example 3A. MS (DCI) m/e 366 (M+H) + . 



20 Example 28B 

4-(( 1 "adamantvlmethvl)amino)-N-(4-iodobenzovl)-3-nilTobenzenesulfonamide 
The desired product was prepared by substituting 4-iodobenzoic acid and Example 
28A for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 594 
(M-H)~; l H NMR (300 MHz, DMSO-c^) 5 8.51 (d, 1H), 8.40 (t, 1H), 7.87 (dd, 1H), 7.72- 
25 7.62 (q,4H), 7.16 (d, 1H), 3.12 (d, 2H), 1.97 (m, 2H), 1.72-1.54 (m, 13H). 



Example 29 

4-(Y 1 -adamantylmethvnamino)-N-f 4-r2-chloro-3-thienynbenzovl>-3- 

nitrobenzenesulfonamide 

30 

Example 29A 
4-(2 -chloro-3 -thienvD -benzoic acid 
Solid Pd(PPh3)4 (11.0 mg, 0.01 mmol) was treated with a room temperature solution 
of 2-bromo-5-chlorothiophene (143 mg, 0.72 mmol) in DME (4 mL), stirred for 5 minutes, 
35 treated with a solution of 4-(dihydroxyboryl) benzoic acid (100 mg, 0.60 mmol) in DME (2 
mL), and stirred for 5 minutes. The mixture was treated with 2M Na2CC>3 (1.5 mL, 3.0 
mmol), heated to 75 °C, stirred for 18 hours, cooled to room temperature, filtered, triturated 
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with water (3 mL), and concentrated. The concentrate was treated with boiling water (4 mL), 
filtered through celite, cooled to room temperature, adjusted to pH<7 with HC1, and filtered 
to provide the desired product. MS (APCI(+)) m/e 239 (M+H) + 



5 



Example 29B 

4-(Y 1 -adamantvlmethvl)amino)~N-(4~(2-chloro-3-tfiienynbenzovn-3- 

nitrobenzenesulfonamide 



A room temperature mixture of Example 29A (39.4 mg, 0.17 mmol), resin-bound 
dicyclohexylcarbodiimide (225.0 mg, 1.83 mmol/g), and dimethylaminopyridine (60.0 mg, 
10 4.95 mmol) was treated with a solution of Example 28A (40 mg, 0. 1 1 mmol) in a 1 : 1 mixture 
of 1,2-dichloroethane and 2-methyl-2-propanol (3 mL), and agitated overnight on an 
Argonaut Technologies Quest 210. The mixture was treated with resin bound p-TsOH (990 
mg, 1.44 mmol/g), agitated for 1 hour, decanted, and washed with dichloromethane. The 
combined extracts were concentrated and purified by HPLC using 0.1% TFA in 



1 5 H 2 0/CH 3 CN to provide the desired product. MS (APCI(+)) m/e 586 (M+H) + ; l U NMR (500 
MHz, DMSO-d<s) 5 12.50 (s, 1H), 8.66 (d, 1H), 8.57 (t, 1H), 7.96 (d, 2H), 7.95 (dd, 1H), 7.71 
(d, 2H), 7.59 (d, 1H), 7.36 (d, 1H), 7.29 (d, 1H), 7.29 (d, 1H), 3.17 (d, 2H), 1.97 (s, 3H), 1.58 
(m, 12H). 



4-(Y 1 -adamantvlmethvl)amino)-N-(Y 1 , 1 , 'biphenvl)-4-vlcarbonvl)-3-nitrobenzenesulfonamide 

The desired product was prepared by substituting (l,r-biphenyl)carboxylic acid for 
Example 29A in Example 29B. MS (APCI(+)) m/e 546 (M+H)* l H NMR (500 MHz, 
DMSO-d6) 5 12.46 (s, 1H), 8.68 (d, 1H), 8.58 (t, 1H), 7.96 (d, 2H), 7.95 (dd, 1H), 7.80 (d, 
25 2H), 7.73 (d, 2H), 7.50 (t, 2H), 7.42 (t, 1H), 7.37 (d, 1H), 3.17 (m, 2H), 1.97 (s, 3H), 1.58 (m, 
12H). 



A room temperature solution of ethyl 4-bromobenzoate (0.70 mL, 4.3 mmol) in DME 
35 (20 mL) was treated with Pd(PPh 3 ) 4 (246 mg, 0.2 mmol), stirred for 5 minutes, treated with a 
solution of 4-methylphenylboronic acid (870 mg, 6.4 mmol) in ethanol (10 mL), stirred for 5 
minutes, treated with 2M Na2CC>3 (18.0 mL, 36.0 mmol), heated to reflux, stirred for 16 



20 



Example 30 



30 



Example 31 

4-(( 1 -adamantylmethynamino)-N-(r4'-methvl( 1 3 1 -biphenvrM-vDcarbonvD-S- 

nitrobenzenesulfonamide 



Example 31A 
4 -methvK 1 , 1 '-biphenvl)-4-carboxylic acid 
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hours, and concentrated. The concentrate was dissolved in water (75 mL) and diethyl ether 
(50 mL), filtered through celite, and extracted with diethyl ether. The combined extracts 
were washed with brine, dried (MgSC>4), filtered, and concentrated. The concentrate was 
purified by flash column chromatography on silica gel with 33% acetone/hexanes. The 
5 resulting product was dissolved in methanol (10 mL) and THF (5 mL), treated with 1M 
NaOH (4.3 mL, 4.3 mmol), stirred for 48 hours, concentrated, dissolved in water (10 mL), 
adjusted to pH 1 with 12M HQ, and filtered. Recrystallization from ethyl acetate provided 
the desired product. MS (APCI(+)) m/e 213 (M+H) + 

10 Example 3 IB 

4-(( 1 "adamantvlmethvl>aminoVN-((4 , -methyl( 1 3 1 '-biphenvlV4-vflcarbonyD-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 3 1 A for Example 29A in 
Example 29B. MS (APCI(+)) m/e 560 (M+H) + ; ! H NMR (500 MHz, DMSO-d6) 5 12.44 (s, 
15 1H), 8.67 (d, 1H), 8.57 (t, 1H), 7.95 (dd, 1H), 7.94 (d, 2H), 7.77 (d, 2H), 7.63 (d, 2H), 7.36 
(d, 1H), 7.30 (d, 2H), 3.17 (d, 2H), 2.35 (s, 3H), 1.97 (s, 3H), 1.58 (m, 12H). 

Example 32 

4-((l -adainan1rylmethvnamino)'N-((4 t -ethvl(L 1 -biphenylM-vDcarbonylVS- 
20 nitrobenzenesulfonamide 

Example 32A 
4'-ethyl( 1 a 1 '-biphenvl)-4-carboxvlic acid 
The desired product was prepared by substituting 1 -bromo-4-ethylbenzene for 2- 
25 bromo-5-chlorothiophene in Example 29A. MS (APCI(-)) m/e 225 (M-H)~. 

Example 32B 

4-(Y 1 -adamantvlmethvl>aminoVN-((4 , -ethyK 1 . 1 -biphenvl > )-4-yl)carbonvlV3~ 

nitrobenzenesulfonamide 
30 The desired product was prepared by substituting Example 32 A for Example 29 A in 

Example 29B. MS (APCI(+)) m/e 574 (M+H) + ; *H NMR (500 MHz, DMSO-c^) 5 12.45 (s, 
1H), 8.67 (d, 1H), 8.57 (t, 1H), 7.95 (dd, 1H), 7.94 (d, 2H), 7.77 (d, 2H), 7.65 (d, 2H), 7.36 
(d, 1H), 7.32 (d, 2H), 3.17 (d, 2H), 2.65 (q, 2H), 1.97 (s, 3H), 1.58 (m, 12H), 1.20 (t, 3H). 

35 Example 33 

4-(( 1 -adamantvlmethvl)aminoV3-nitro-N-rr4'-propvlf 1 3 1 ''biphenyD-4- 
yDcarbonvnbenzenesulfonamide 
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Example 33 A 
4 , -propvlf 1 3 1 -biphenvlV4-carboxvlic acid 
The desired product was prepared by substituting l-bromo-4-propylbenzene for 2- 
bromo-5-chlorothiophene in Example 29A. MS (APCI(-)) m/e 239 (M-H)~. 

Example 33B 

4-f ( 1 -adamantvlmethyDaminoVS-nitro-N-f (4-propyl( 1 3 1 -biphenvlV4- 
yDcarbonyDbenzenesulfonamide 
The desired product was prepared by substituting Example 33A for Example 29A in 
Example 29B. MS (APCI(+)) m/e 588 (M+H) + , *H NMR (500 MHz, DMSO-da) 5 12.43 (s, 
1H), 8.67 (d, 1H), 8.57 (t, 1H), 7.95 (dd, 1H), 7.94 (d, 2H), 7.77 (d, 2H), 7.64 (d, 2H), 7.36 
(d, 1H), 7.30 (d, 2H), 3.18 (d, 2H), 2.60 (t, 2H), 1.97 (s, 3H), 1.58 (m, 14H), 0.90 (t, 3H). 

Example 34 

4-(( 1 -adamantylmethynamino^-N-rrS'-chloror 1 , 1 -biphenvlV4-yDcarbonylV3- 

nitrobenzenesulfonamide 

Example 34A 
3 '-chloro- 1 , 1 f -biphenyl-4-carboxvlic acid 
The desired product was prepared by substituting 3-chlorophenylboronic acid for 4- 
methylphenylboronic acid in Example 31 A. 

Example 34B 

4-(( 1 -adamantylmethvl)aminoVN-r(3 -chloro( 1 , 1 -biphenvfl^-vflcarbonylVS- 

nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 34A for Example 29A in 
Example 29B. MS (APCI(+)) m/e 580 (M+H) + ; l H NMR (500 MHz, DMSO-ds) 5 8.67 (d, 
1H), 8.57 (t, 1H), 8.57 (t, 1H), 7.96 (d, 2H), 7.95 (d, 1H), 7.83 (d, 2H), 7.80 (t, 1H), 7.70 (dt, 
1H), 7.50 (m, 2H), 7.36 (d, 1H), 3.18 (m, 2H), 1.97 (s, 3H), 1.58 (m, 12H). 

Example 35 

N-(f 3 '-acetvK 1 , 1 -biphenvlV4-vr)carbonvr)-4-(Y 1 -adamantvlmethvDamino )-3- 

nitrobenzenesulfonamide 

Example 35A 
3 f -acetvl( 1 , 1 '-biphenvlV4-carboxvlic acid 
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The desired product was prepared by substituting l-(3-bromophenyl)ethanone for 2- 
bromo-5-chlorothiophene in Example 29A. MS (APCI(-)) m/e 239 (M-H)'. 



Example 35B 

N-(Y3'-acetyl( 1 , 1 '-biphenvl)-4-yl)carbonvl)-4-( ( 1 -adamantvlmethvl)amino)-3- 

nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 35A for Example 29 A in 
Example 29B. MS (APCI(+)) m/e 588 (M+H) + ; l H NMR (500 MHz, DMSO-c^) 5 8.68 (d, 
1H), 8.57 (t, 1H), 8.24 (t, 1H), 7.99 (d, 4H), 7.95 (dd, 1H), 7.88 (d, 2H), 7.64 (t, 1H), 7.36 (d, 
1H), ), 3. 17 (m, 2H), 2.66 (s, 3H), 1 .97 (s, 3H), 1.58 (m, 12H). 

Example 36 

4-(( 1 -adamantvlmethyl) amino) -N-(f 4 , -chloro( 1 , 1 -biphenvlW-yficarbonvlVS- 

nitrobenzenesulfonamide 

Example 36A 
4 , -chloro( r 1 , 1 -biphenylM-carboxvlic acid 
The desired product was prepared by substituting 4-chlorophenylboronic acid for 4- 
methylphenylboronic acid in Example 31 A. MS (APCI(-)) m/e 231 (M-H)". 

Example 36B 

4-(( 1 -adamantylmethyl) amino) -N-((4'-chloro( 1 , 1 -biphenyrM-yDcarbonvD-S- 

nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 36A for Example 29 A in 
Example 29B. MS (APCI(+)) m/e 580 (M+H) + ; l H NMR (500 MHz, DMSO-de) 8 8.67 (d, 
1H), 8.57 (t, 1H), 7.95 (m, 3H), 7.80 (d, 2H), 7.77 (d, 2H), 7.54 (d, 2H), 7.36 (d, 1H), 3.17 (d, 
2H), 2.66 (s, 3H), 1.97 (s, 3H), 1.58 (m, 12H). 

Example 37 

4-(( 1 ~adamantYlmethvl)amino)-N-((3 t ,4 , -dichloron a 1 -biphenvD^-vDcarbonyD-S- 

nitrobenzenesulfonamide 

Example 37A 
3\4 , -dichloron , 1 '-biphenvl)-4-carboxvlic acid 
The desired product was prepared by substituting 4-bromo-l,2-dichlorobenzene for 2- 
bromo-5-chlorothiophene in Example 29A. MS (APCI(-)) m/e 265 (M-H)". 
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Example 37B 

4-(f 1 -adamantylmethvl)amino)-N-(f 3',4'-dichloro( 1 , 1 '-biphenylM-yQcarbonyn^- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 37A for Example 29 A in 
Example 29B. MS (APCI(+)) m/e 614 (M+H) + ; *H NMR (500 MHz, DMSO-de) 5 8.67 (d, 
1H), 8.57 (t, 1H), 7.94 (m, 3H), 7.85 (d, 2H), 7.74 (m, 2H), 7.36 (d, 1H), 3.17 (d, 2H), 1.97 
(s, 3H), 1.58 (m, 12H). 

Example 38 

4-(( 1 -adamantvlmethvnamino)-N-f r4-methoxv( 1 . 1 -biphenvrM-vDcarbonvfi- 3- 

nitrobenzenesulfonamide 

Example 38A 
4 -methoxyO , 1 -biphenylV4-carboxvlic acid 
The desired product was prepared by substituting l-bromo-4-methoxybenzene for 2- 
bromo-5-chlorothiophene in Example 29 A. MS (APCI(-)) m/e 227 (M-H)". 

Example 38B 

4-(( 1 -adamantYlmethvl)amino)-N-((4 , -methoxv( 1 3 1 '-biphenvr)-4-vncarbonvD-3- 

nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 38A for Example 29 A in 
Example 29B. MS (APCI(+)) m/e 576 (M+H) + ; *H NMR (500 MHz, DMSO-c^) 5 8.67 (d, 
1H), 8.57 (t, 1H), 7.94 (dd, 1H), 7.92 (d, 2H), 7.74 (d, 2H), 7.69 (d, 2H), 7.36 (d, 1H), 7.00 
(d, 2H), 3.80 (s, 3H), 3.18 (d, 2H), 1.97 (s, 3H), 1.58 (m, 12H). 

Example 39 

4-(Y 1 -adamantylmethvflamino )-N-(( 4 ! -fluoro( 1 a 1 '4riphenyl)-4-yl) carbonyl)-3- 

nitrobenzenesulfonamide 

The desired product was prepared by substituting 1-adamantanemethylamine for 2,2- 
dimethylcyclopentylamine in Example IE. MS (APCI(+)) m/e 581 (M+NH4)* *HNMR 
(500 MHz, DMSO-ck) 5 12.45 (br s, 1H), 8.67 (d, 1H), 8.57 (t, 1H), 7.95 (m, 3H), 7.78 (2d, 
4H), 7.36 (d, 1H), 7.32 (t, 2H),3.18(d, 2H), 1.97 (s, 3H), 1.70-1.60 (m, 12H). 

Example 40 

N-(Y4-acetyl(l J , -biphenvlV4-vl)carbonvl)-4-f(l-adaman1ylmel3ivl)amino)-3- 

nitrobenzenesulfonamide 
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Example 40A 
4'-acetvl( 1 3 1 '-biphenvlV4-carboxylic acid 
The desired product was prepared by substituting l-(4-bromophenyl)ethanone for 2- 
bromo-5-chlorothiophene in Example 29A. MS (APCI(-)) m/e 239 (M-H)". 



Example 40B 

N-(Y4'-acetylf 1 , 1 , -biphenvlV4-vDcarbonvlV4-(( r 1 -adamantylmethvDamino V3- 

nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 40A for Example 29A in 
Example 29B. MS (APCI(+)) m/e 588 (M+H) + ; *H NMR (500 MHz, DMSO-c^) 5 8.67 (d, 
1H), 8.57 (t, 1H), 8.05 (d, 2H), 7.99 (d, 2H), 7.95 (dd, 1H), 7.88 (t, 4H), 7.36 (d, 1H), 3.18 
(m, 2H), 2.60 (s, 3H), 1.97 (s, 3H), 1.58 (m, 12H). 



Example 41 

4-(Y 1 -adamantvlmethvnamino VN-( (2 f .3'-dimethvl( 1 , 1 -biphenvl>-4-vncarbonvlV3- 

nitrobenzenesulfonamide 

Example 41 A 
2\3 -dimethvir 1 . 1 -biphenvlM-carboxylic acid 
The desired product was prepared by substituting l-bromo-2,3-dimethylbenzene for 
2-bromo-5-cMorothiophene in Example 29A. MS (APCI(-)) m/e 225 (M-H)". 

Example 4 IB 

4-f ( 1 -adamantyl methvDaminoVN-f ( 2 , 3 , -dimethvl( 1 , 1 -biphenylV4-vncarbonyr)-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 41 A for Example 29A in 
Example 29B. MS (APCI(+)) m/e 574 (M+H) + ; *H NMR (300 MHz, DMSO-c^) 5 8.62 (d, 
1H), 8.56 (m, 1H), 7.89 (m, 3H), 7.36 (m, 3H), 7.15 (m, 2H), 6.96 (d, 1H), 3.14 (d, 2H), 2.25 
(s, 3H), 2.03 (s, 3H), 1.92 (s, 3H), 1.58 (m, 12H). 



Example 42 

4-(( 1 -adamantYlmethvl > )amino)-N-(( r 4 , -fluoro-2 , -nitror 1 , 1 '-biphenyl)-4-yDcarbonylV3- 

nitrobenzenesulfonamide 



Example 42A 
methyl 4 , -fluoro-2 , -nitro( 1 . 1 '-biphenyD-4-carboxvlate 
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The desired product was prepared by substituting l-bromo-4-fluoro-2-nitrobenzene 
for Example 5A in Example 5B. MS (DC1) m/e 276 (M+H) + . 



Example 42B 

5 4-(Y 1 -adamantylmethvnamino)-N-((4'-fluoro-2 , -nitro( 1 , 1 '-biphenylM-yflcarbonyD-S- 

nitrobenzenesulfonamide 
The procedure used in Example 5 was used here to convert the products from 
Examples 42A and 28 A to the title compound. MS (ESI(-)) m/e 607 (M-H)"; *H NMR (400 
MHz, DMSO-da) 5 8.67 (d, 1H), 8.58 (t, 1H), 8.07 (dd, 1H), 7.94 (m, 3H), 7.71 (dt, 1H), 7.63 
10 (d, 1H), 7.46 (d, 2H), 7.36 (d, 1H), 3.18 (d, 2H), 1.99 (m, 3H), 1.75-1.50 (m, 12H). 



15 



20 



Example 43 

4-(Y 1 -adamantylmethyl)amino)-N-((2 , -amino-4 , -fluoro( 1 a 1 '-biphenyfl^-yDcarbonylVS- 

nitrobenzenesulfonamide 

Example 43A 

methyl 2'-amino-4 -fiuoroO , r-biphenvD-4-carboxylate 
The desired product was prepared by substituting Example 42A for Example 5B in 
Example 5C. MS (DCI) m/e 246 (M+ H) + 



Example 43 B 

4-(( 1 -adamantylmethYl)amino)-N-((2 -amino-4 l -fluoro( 1 , 1 , -biphenyl)-4-vncarbonvl)-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 43A and Example 28A for 
25 Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 577 (M-H)~; 

*H NMR (400 MHz, DMSO-d*) 5 8.60 (t, 1H), 7.94 (m, 3H), 7.50 (d, 2H), 7.38 (d, 1H), 7.00 
(dd, 1H), 6.55 (dd, 1H), 6.42 (dt, 1H), 5.22 (br s, 2H), 3.17 (d, 2H), 1.98 (m, 3H), 1.72-1.55 
(m, 12H). 

30 Example 44 

4-(Y 1 -adamantvlmethvnamino)-N-((4-fluoro-2-(methvlaminoX 1 a 1 f -biphenyD-4- 
yDcarbonylV3-nitrobenzenesulfonamide 

Examples 44A and 44B 
35 methyl 4'-fluoro-2 t -(methvlamino)(L 1 '-biphenylV4-carboxylate 

and 

methyl 2'-(dimethylaminoV4 , -fluoro( 1 , 1 '-biphenvl)-4-carboxylate 
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) 



A room temperature suspension of sodium hydride (3 1 mg, 1 .3 mmol) in THF (2 mL) 
was treated sequentially with a solution of Example 44 A (123 mg, 0.50 mmol) in THF (2 
mL) and methyl iodide (144 mg, 1.0 mmol), stirred for 1 hour, diluted with ethyl acetate (50 
mL). washed sequentially with 1M HC1 (5 mL), water (5 mL), and brine (5 mL), dried 
5 (MgSCU), filtered, and concentrated The concentrate was purified by flash column 

chromatography on silica gel with 70:25:5/hexanes:dichloromethane:ethyl acetate to provide 
the desired products. 

Example 44C 

10 4-(( 1 -adamantvlmethyDamino)-N-(( r 4 ? -fluoro~2'-f methvlamino)r 1 a 1 '-biphenvlV4- 

vl) carbonyD -3 -nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 44A and Example 28A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 591 (M-H)~; 
l H NMR (400 MHz, DMSO-d^ 5 8.67 (d, 1H), 8.57 (t, 1H), 7.94 (m, 3H), 7.45 (d, 2H), 7.36 
15 (d, 1H), 6.97 (dd, 1H), 6.40 (m, 2H), 5.19 (br s, 1H), 3.18 (d, 2H), 2.63 (d, 3H), 1.98 (m, 3H), 
1.72-1 .55 (m, 12H). 

Example 45 

4-(( 1 -adamantylmethvl)amino)"N-((2 f -(dimethylamino)-4 t -fluoro( 1 3 1 '-biphenvl)-4- 
20 vDcarbonvlV3 -nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 44B and Example 28A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 605 (M-H)~; 
*H NMR (400 MHz, DMSO-c^) 5 8.60 (d, 1H), 8.50 (t, 1H), 7.92 (m, 3H), 7.52 (m, 2H), 
7.28 (m, 1H), 7.18 (dd, 1H), 6.81 (m, 2H), 3.17 (d, 2H), 2.46 (s, 6H), 1.98 (m, 3H), 1.72-1.55 
25 (m, 12H). 

Example 46 

4-f( r f(4-(n-adamantvlmethvnamino>-3-nitrophenyl)sulfonvl)ai^ 

((methoxycarbonvl)amino)- 1 a 1 -biphenvl 

30 A room temperature solution of Example 43B (30 mg, 0.051 mmol), methyl 

chloroformate (0.05 mL, 0.65 mmol), N,N-diisopropylethylamine (0. 1 mL, 0.57 mmol) and 
DMAP (3 mg, 0.02 mmol) in dichloromethane (1 mL) was stirred for 16 hours, treated with 
4M HC1 (0.3 mL), and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 50-100 % ethyl acetate/hexanes to provide the desired 

35 product. MS (ESI(-)) m/e 635 (M-H)~; ! H NMR (400 MHz, DMSO-ds) 5 8.89 (br s, 1H), 
8.65 (d, 1H), 8.56 (t, 1H), 7.92 (m, 3H), 7.43 (d, 2H), 7.35 (m, 3H), 7.12 (dt, 1H), 3.50 (s, 
3H), 3.18 (d,2H), 1.98 (m, 3H), 1.72-1.55 (m, 12H). 
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Example 47 

4-(f 1 -adamantvlmethvDamino)-N-(f 2-(((^^ L 1 



bipheny 1) -4-y 1) carbon vl) -3 -nitrobenzenesulfonami de 



Example 47A 

methyl 2 , -(((dimethvlamino > )carbonvl > )ammo > )-4 , >fluQrQ( 1 , 1 -biphenvlV4-carboxvlate 
A room temperature solution of Example 43 A (100 mg, 0.41 mmol) in 
dichloromethane (2 mL) was treated with 1 9M phosgene in toluene (0.26 mL) and N,N- 
diisopropylethylamine (0.2 mL, 1.2 mmol), stirred for 16 hours, treated with 2M 
dimethylamine in THF (0.5 mL), stirred for 1 hour, and concentrated The concentrate was 
purified by flash column chromatography on silica gel with 50% ethyl acetate/hexanes to 
provide the desired product. 

Example 47B 

4-( ( 1 -adamantvlmethvflaminoVN^ L 1 - 

biphenvl)-4-yDcarbonylV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 47 A and Example 28 A for 
Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(+)) m/e 650 (M+H) + ; 
*H NMR (400 MHz, DMSO-d^) 5 8.67 (d, 1H), 8.59 (t, 1H), 7.95 (dd, 1H), 7.91 (d, 2H), 7.78 
(s, 1H), 7.50 (d, 2H) 7.42 (dd, 1H), 7.37 (d, 1H), 7.31 (dd, 1H), 7.05 (dt, 1H), 3.18 (d, 2H), 
2.75 (s, 6H), 1.98 (m, 3H), 1.72-1.55 (m, 12H). 

Example 48 

N~(4 t -(f(f4-((l-adaman1ylmethyDaminoV3"nitrophenvDsulfony 

fluoror 1 , 1 l -biphenvn-2-vn-4-»morphohnecarboxamide 
The desired product was prepared by substituting morpholine for dimethylamine in 
Example 47. MS (ESI(-)) m/e 690 (M-H)"; l H NMR (400 MHz, DMSO-ds) 6 8.66 (d, 1H), 
8.57 (t, 1H), 8.20 (br s, 1H), 7.92 (m, 3H), 7.46 (d, 2H), 7.47-7.24 (m, 4H), 7.08 (dt, 1H), 
3.47 (m, 4H), 3.24 (m, 4H), 3.18 (d, 2H), 1.98 (m, 3H), 1.72-1.55 (m, 12H). 

Example 49 

N-(4 r -(((r4-(ri-adamantvlmethvnaminoV3-nitrophenvl)sulfonyDamino)c^^ 
fluoro( 1 , 1 '-biphenylV2-yl)-3-aminopropanamide 

Example 49A 
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4-( (((4-(( 1 -adarnaritvlmethvnammo)-3-nitrophenvl)$ulfonyl)amjno^carbonvlV2'-( (3-(ftert- 
butoxvcai < bonvl)amino)propanoYl)aminoV4 , -fluoro- 1 , 1 '-biphenvl 
A room temperature solution of Example 43 (25 mg, 0.04 mmol), N-(tert- 
butoxycarbonyl)-{3-alanine (25 mg, 0.13 mmol), EDCI (38 mg, 0.20 mmol), and DMAP (2 
5 mg, 0.02 mmol) in dichloromethane (2 mL) was stirred for 16 hours, diluted with ethyl 

acetate (50 mL), washed sequentially with 1M HC1 (5 mL), water (5 mL), and brine (5 mL), 
dried (MgSC>4), filtered, and concentrated The concentrate was purified by flash column 
chromatography on silica gel with 2-8 % methanol/dichloromethane to provide the desired 
product. MS (ESI(-)) m/e 748 (M-H)". 

10 

Example 49B 

N-M-fff^-fn-adamantvlmeth^ 

fluorof 1 3 1 -biphenvl V 2-ylV 3-aminopropanamide 
A room temperature solution of Example 49A (19 mg, 0.03 mmol) in 
15 dichloromethane (1 mL) was treated with 4M HC1 in dioxane, stirred for 4 hours, and 

concentrated to provide the desired product. MS (ESI(+)) m/e 650 (M+H) + ; *H NMR (400 
MHz, DMSO-d6) 5 9.12 (br s, 1H), 8.65 (d, 1H), 8.56 (t, 1H), 7.95 (dd, 1H), 7.94 (m, 3H), 
7.65 (br s, 3H), 7.50-7.35 (m, 4H), 7.15 (dt, 1H), 3.18 (d, 2H), 2.75 (s, 6H), 1.98 (m, 3H), 
1.72-1.55 (m, 12H). 

20 

Example 50 

4-( ( 1 -adamantvlmethyDamino V3-nitro-N-( ( 2'A\ 5'-trimethvl( 1 , 1 -biphenvl)-4- 

vDcarbonyl)benzenesulfonamide 

25 Example 50A 

2\4\5'-trimethvl( 1 . 1 '-biphenvlV4-carboxvlic acid 
The desired product was prepared by substituting l-bromo-2,4,5-trimethylbenzene for 
2-bromo-5-chlorothiophene in Example 29A. MS (APCI(-)) m/e 239 (M-H)". 

30 Example 50B 

4-(( 1 -adamantylmethyDaminoV3-nitro-N-(f 2 , ,4 , ,5-trimethyl( 1 . 1 -biphenyl)-4- 

vncarbonvDbenzenesulfonamide 
The desired product was prepared by substituting Example 50A for Example 29A in 
Example 29B. MS (APCI(+) m/e 588 (M+H) + ; J H NMR (500 MHz, DMSO-c^) 5 8.67 (d, 
35 1H), 8.57 (t, 1H), 7.95 (dd, 1H), 7.91 (d, 2H), 7.41 (d, 2H), 7.36 (d, 1H), 7.06 (s, 1H), 6.97 (s, 
1H), 3.18 (d, 2H), 2.21 (s, 3H), 2.20 (s, 3H), 2.13 (s, 3H), 1.97 (s, 3H), 1.58 (m, 12H). 
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Example 51 

4-(n-adamantylmethvl)aT™ 

Example 51A 
2\4',6 , -trimethvin , 1 '-biphenvD-4-carboxvlic acid 
The desired product was prepared by substituting 2-bromo-l,3,5-trimethylbenzene for 
2-bromo-5-chlorothiophene in Example 29A. MS (APCI(-)) m/e 239 (M-H)~. 

Example 51 B 

4-(n-adamantvlmethvflamino) 
The desired product was prepared by substituting Example 51 A for Example 29 A in 
Example 29B. MS (APCI(+)) m/e 588 (M+H) + ; X H NMR (500 MHz, DMSO-c^) 5 8.67 (d, 
1H), 8.57 (t, 1H), 7.95 (m, 3H), 7.36 (d, 1H), 7.23 (d, 2H), 6.93 (s, 2H), 3.18 (d, 2H), 2.26 (s, 
3H), 1.97 (s, 3H), 1.89 (s, 6H), 1.58 (m, 12H). 

Example 52 

4-(( 1 -adamantvlmethvl) amino VN-(4-( 1 ,3-benzodioxol-5-vl)benzoylV 3- 

nitrobenzenesulfonamide 

Example 52A 
4-(K3-benzodioxol-5-vnbenzoic acid 
The desired product was prepared by substituting 5-bromo-l,3-benzodioxole for 2- 
bromo-5-chlorothiophene in Example 29A. 

Example 52B 

4-(( 1 -adamantvlmethyl)amino VN-f 4-( 1 ,3-benzodioxol-5-vr)benzoylV3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 52A for Example 29A in 
Example 29B. MS (APCI(+)) m/e 590 (M+H) + ; *H NMR (500 MHz, DMSO-ds) 5 8.66 (d, 
1H), 8.57 (t, 1H), 7.95 (dd, 1H), 7.91 (d, 2H), 7.73 (d, 2H), 7.36 (d, 1H), 7.33 (d, 1H), 7.24 
(dd, 1H), 7.01 (d, 1H), 6.08 (s, 2H), 3.18 (d, 2H), 1.97 (s, 3H), 1.58 (m, 12H). 

Example 53 

4-(( 1 -adamantvLmethvDamino)-N-(4-( 1 H-indol-6-vl)ben2ovlV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 4 A and Example 28 A for 
Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 583 (M-H)"; 
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) 



) 



} H NMR (300 MHz, DMSO-c^) 8 8.65 (m, 1H), 8.55 (m, 1H), 7.97 (m, 2H), 7.77 (m, 2H), 
7.67 (m, 2H), 7.38 (m, 3H), 6.48 (m, 1H), 3.18 (m, 2H), 1.98 (m, 3H), 1.62 (m, 12H). 



Example 54 

4-(( 1 -adamantylmethyl)amino)-N-( 4-(2-methyM ,3-benzoxazol-5-yDbenzovl)-3- 

nitrobenzenesulfonamide 

Example 54A 
methyl 4-(2-methvl-l ,3-benzoxazol-5-vDbenzoate 
A room temperature solution of 5-chloro-2-methyl-l,3-benzoxazole (110 mg, 0.71 
mmol), CsF (325 mg, 2.14 mmol), Pd(OAc) 2 (6.0 mg, 0.028 mmol), 2- 
dicyclohexylphosphino-2 , -(N,N-dimethylamino)biphenyl (14 mg, 0.036 mmol) and 4- 
(methoxycarbonyl)phenylboronic acid (180 mg, 1.0 mmol) in dioxane (4 mL) was stirred for 
18 hours and concentrated. The concentrate was purified by flash column chromatography 
on silica gel with 1 5% ethyl acetate/hexanes to provide the desired product. *H NMR (300 
MHz, DMSO-ck) 6 8.06 (d, 2H), 8.03 (d, 1H), 7.90 (d, 2H), 7.78 (d, 2H), 7.71 (dd, 1H), 7.29 
(d, 2H), 3.90 (s, 3H), 2.65 (s, 3H). 

Example 54B 
4-(2-methvl-l ,3-benzoxazol-5-yl) benzoic acid 
A room temperature solution of Example 54A (80 mg, 3.0 mmol) and LiOH (630 mg, 
15.0 mmol) in a mixture of THF (15 mL), water (4 mL), and methanol (4 mL) was stirred for 
1 hour, poured into 1M HC1, and extracted with ethyl acetate. The combined extracts were 
washed with brine, dried (Na2SC>4), filtered, and concentrated to provide the desired product 
of sufficient purity for subsequent use. 

Example 54C 

4-(( 1 -adamantylmethyl)amino)-N-( 4-(2-methyl- 1 3-benzoxazol-5-vr>benzovlV3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 54B and Example 28 A for 
Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 599 (M-H)"; 
! H NMR (300 MHz, DMSO-ds) 6 8.52 (d, 1H), 7.99-7.92 (m, 3H), 7.90 (dd, 1H), 7.64-7.52 
(m, 4H),7.17(d, lH),3.12(d, 2H), 2.63 (s, 3H), 1.97 (m, 2H), 1.71-1.54 (m, 13H). 

Example 55 

4-(( 1-adamantvlmethvD amino VN-f4-f2-methvl-l,3-benzothiazol-5-vl)benzovl)-3- 

nitrobenzenesulfonamide 
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The desired product was prepared by substituting Example 17A and Example 28 A for 
Example IB and Example 1C, respectively, in Example ID. MS (ES1(-)) m/e 615 (M-H)" 3 
*H NMR (300 MHz, DMSO-d*) 5 8.68 (d, 1H), 8,59 (t, 1H), 8.26 (s, 1H), 8.14 (d 5 1H), 7.98 
(d, 2H), 7.95 (dd, 1H), 7.90 (d, 2H), 7.77 (dd, 1H), 7.37 (d, 1H), 3.19 (d, 2H), 2.82 (s, 3H), 
1.98 (brs, 3H), 1.73-1.55 (m, 12H). 

Example 56 

4-(0-adairantylmethyD amino V 

nitrobenzenesulfonamide 



Example 56A 
5-bromo-2-ethyl- 1 ,3-benzothiazole 
A 0 °C solution of diisopropylamine (340 jxL, 2.41 mmol) in THF (3 mL) was treated 
with 2.5M n-butyllithium in hexanes (0.88 mL), stirred for 20 minutes, added to a -78 °C 
15 solution of 5-bromo-2-methyl-l,3-benzothiazole (250 mg, 1.10 mmol) in THF (3 mL), stirred 
for 30 minutes, treated with iodomethane (340 \xL 9 5.50 mmol), and stirred for 1 hour. The 
mixture was diluted with ethyl acetate (50 mL), washed sequentially with 1M HC1 (5 mL), 
water (5 mL), and brine (5 mL), dried (MgSC>4), filtered, and concentrated The concentrate 
was purified by flash column chromatography on silica gel with 30% 
20 hexanes/dichloromethane to provide the desired product. MS (DO) m/e 242 (M+H) + . 

Example 56B 
4-f2-ethvl- 1 ,3-benzothiazol-5-yl)benzoic acid 
The desired product was prepared by substituting Example 56A for 6-bromoindole in 
25 Example 4A. MS (ESI(+)) m/e 284 (M+H) + . 

Example 56C 

4-(Y 1 -adamantvlmethyl) amino VN-(4-(2-ethyl- 1 3-benzothiazol-5-yI)benzoyD-3- 

nitrobenzenesulfonamide 
30 The desired product was prepared by substituting Example 56 B and Example 28A 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 629(M-H)", 
*H NMR (300 MHz, DMSO-d^) 5 8.68 (d, 1H), 8.57 (t, 1H), 8. 28 (s, 1H), 8.16 (d, 1H), 7.98 
(d, 2H), 7.95 (dd, 1H), 7.90 (d, 2H), 7.77 (dd, 1H), 7.36 (d, 1H), 3.19 (d, 2H), 3.15 (q, 2H), 
1.98 (brs, 3H), 1.73-1.55 (m, 12H), 1.40 (t, 3H). 
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Example 57 
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N-(4-(3 A4a5, 6,7,8, 8a-octahydro-l -naphthalenyPbenzoyP^-ff 1 -adamantylmethyDamino)- 

3-nitrobenzenesulfonamide 
and 

4-(n-adanrantylmethvD^ 

nitrobenzenesulfonamide 
Example 57A 

methyl 4-(3,4,4a,5,6,7,8,8a-octahvdro~l-naphthalenvnbenzoate 

and 

methyl 4-(2,3,4,4a,5,6,7,8-octahydro-l-naphthalenvnbenzoate 
The desired product was prepared by substituting 1-decalone for 4-tert- 
butylcyclohexanone in Examples 5A and 5B. MS (DCI) m/e 271 (M+H) + . 

Example 57B 

N-(A(3 A4a5,6,7,8,8a-octahydro- 1 -naphthalenyDbenzoylV4-( ( 1 -adamantvlmethynaminoV 

3 -nitrobenzenesulfonamide 
and 

4-(n-adamantylmethyl)amino)^ 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 57 A and Example 28A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(+)) m/e 604 (M+H) ; 
*H NMR (400 MHz, DMSO-d*) 5 8.64 (d, 1H), 8.59(t, 1H), 7.92 (dd, 1H), 7.80 (d, 2H), 7.36 
(d, 1H), 7.28 (d, 2H), 5.80(m, 1H), 3.18 (d, 2H), 2.30-2.20 (m, 3H), 1.96 (m, 3H), 1.70-1.55 
(m, 17H), 1.40-1.20 (m, 6H). 

Example 58 

N-(AH A4a5,6,7,8,8a-octahydro-2-naphthate^ 

3 -nitrobenzenesulfonamide 
and 

N-(4-(3A4a,5,6,7, 8, 8a-octahydro-2-naphthalenynbenzoyl)-4-((l -adamantvlmethyDamino)- 

3 -nitrobenzenesulfonamide 

Example 58A 

methyl 4-fl A4a,5,6,7,8,8a-octahydro-2-naphthalenvl)benzoate 

and 

methyl 4-( 3, 4,4a,5,6,7,8, 8a-octahydro-2-naphthalenyI)benzoate 
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The desired product was prepared by substituting 2-decalone for 4-tert- 
butylcyclohexanone in Examples 5A and 5B. MS (DCI) m/e 271 (M+H) \ 



Example 58B 

N-f4-( 1 ,4,4a5,6,7,8,8a'OCtahydro-2>naphthalenyl)benzovl)-4-(( 1 -adamantvlmethvOaminoV 

3-nitrobenzenesulfonamide 
and 

N-(4-(3A4a5,6,7,8,8a-ortahvdro^ 

3-nitrobenzenesuIfonamide 
The desired product was prepared by substituting Example 58A and Example 28 A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(+)) m/e 604 (M+H) + ; 
l H NMR (400 MHz, DMSO-d^) 5 8.52 (d, 1H), 8.40(t, 1H), 7.88 (dd, 1H), 7.80 (d, 2H), 7.36 
(d, 2H), 7.28 (d, 2H), 6.13 and 6.07 (m, 1H total), 3.12 (d, 2H), 2.38 (m, 3H), 1.96 (m, 3H), 
1.70-1.40 (m,23H). 

Example 59 

4-(( 1 -adamantvlmethynamino)-N-(4-decahydro- 1 -naphthalenvlbenzovfl-3- 

nitrobenzenesulfonamide 

Example 59A 
methyl 4-decahvdro-l-naphthalenvlbenzoate 
The desired product was prepared by substituting Example 57A for Example 5B in 
Example 5C MS (DCI) m/e 273 (M+H) + . 

Example 59B 

4-(( 1 -adainantvlmethvDamino^-N-M-decahvdro-- 1 -naphthalenvlbenzoyD-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 59 A and Example 28 A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(+)) m/e 606 (M+H) + ; 
*H NMR (400 MHz, DMSO-de) 5 8.64 (d, 1H), 8.59 (t, 1H), 7.92 (dd, 1H), 7.78 (d, 2H), 7.36 
(d, 1H), 7.28 (d, 2H), 3.18 (d, 2H), 2.30 (m, 1H) 5 1.96 (m, 3H), 1.75-1.10 (m, 28H). 

Example 60 

4-(( 1 -adamantylmeiJivDaminoVN-(4-decahvdro-2-naphthalenvlbenzovD-3- 

nitrobenzenesulfonamide 

Example 60A 
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methvl 4-decahydro-2-naphthalenvlbenzoate 
The desired product was prepared by substituting Example 58A for Example 5B in 
Example 5C. MS (DCI) rn/e 273 (M+H) + 



5 Example 60B 

4-( ( 1 ~adamantvlmethyl)amino)-N-(4-decahvdro--2-naphthalenvlbenzoylV3~ 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 60A and Example 28 A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI) m/e 606 (M+H) + ; *H 
10 NMR (400 MHz, DMSO-d 6 ) 8 8.62 (d, 1H), 8.55 (t, 1H), 7. 92 (dd, 1H), 7.78 (d, 2H), 7.36 
(m, 4H), 3.18 (d, 2H), 2.55 (m, 1H), 1.96 (m, 3H), 1.75-1.20 (m, 28H). 

Example 61 

4-(( 1 -adamantylmethy D amino )-3 -nitro-N-(4-(3 ,5, 5, 8 3 8-pentamethvldecahvdro-2- 
15 naphthalenvDbenzoyfibenzenesulfonamide 

Example 61 A 

methvl 4-(3 3 5 a 5, 8 3 8~pentamethyldecahy dr o~2-naphthalenyl)benzoate 
The desired product was prepared by substituting 3,5,5,8,8-pentamethyloctahydro- 
20 2(lH)-naphthalenone for 4-tert-butylcyclohexanone in Examples 5A-5C. MS (DCI) m/e 343 
(M+H) + . 

Example 6 IB 

4-(( 1 -adamantylmethvl)amino)-3 -nitro-N-( 4-(3 ,5,5,8 , 8-pentamethvldecahvdro-2- 
25 naphthalenvDbenzovDbeiizenesulfonamide 

The desired product was prepared by substituting Example 61 A and Example 28A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(+)) m/e 676 (M+H) + ; 
*H NMR (400 MHz, DMSO-c^) 5 8.62 (d, 1H), 8.55 (t, 1H), 7. 92 (dd, 1H), 7.78 (d, 2H), 
7.36 (m, 4H), 3.18 (d, 2H), 2.49 (m, 1H), 1.96 (m, 3H), 1.80-1.20 (m, 22H), 0.90 (m, 6H), 
30 0.87 (s, 3H), 0.78 (s, 3H), 0.7 l(s, 3H). 

Example 62 

4-(( 1 -adamantvlmethvDaminoVN-^-f 1 -cyclohexen- 1 -yl)benzoyl)-3- 

nitrobenzenesulfonamide 
35 The desired product was prepared by substituting Example 9 A and Example 28 A for 

Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 548 (M-H)~; 
*H NMR (400 MHz, CD 3 OD) 5 8.86 (d, 1H), 8.03 (dd, 1H), 7.76 (dt, 2H), 7.47 (dt, 2H), 7.21 
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(d, 1H), 6.27 (m, 1H), 3.14 (t, 2H), 2.42 (m, 2H), 2.24 (m, 2H), 2.01 (m, 3H), 1.85-1.65 (m, 
16H). 



Example 63 

5 4-(( 1 -adamantylmethyl)aminoVN-(4-( 1 -cvclohepten- 1 -vDbenzovlV3- 

nitrobenzenesulfonamide 



Example 63A 
methyl 4-( 1 -cvclohepten- 1 -vPbenzoate 
10 The desired product was prepared by substituting cycloheptanone for 4-tert- 

butylcyclohexanone in Examples 5A and 5B. MS (DCI) m/e 231 (M+H) + . 



Example 63 B 

4-(( 1 -adamantylmethyl) amino VN-(4-( 1 -cvclohepten- 1 -yDbenzovD-3- 
15 nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 63A and Example 28 A for 
Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(+)) m/e 564 (M+H) + ; 
*H NMR (400 MHz, DMSO-d6) 8 8.63 (d, 1H), 8.45(t, 1H), 7.92 (dd, 1H), 7.80 (d, 2H), 7.40 
(d, 2H), 7.35 (d, 1H), 6.21 (t, 1H), 3.18 (d, 2H), 2.55 (m, 2H) 3 2.29 (m, 2H), 1.98 (m, 3H), 
20 1.80-1.20 (m, 18H). 



Example 64 

4-(( 1 -adamantvlmethvDamino VN-(4-cvcloheptvlbenzovl)-3-nitrobenzenesulfonamide 

25 Example 64A 

methyl 4-cycloheptvlbenzoate 
The desired product was prepared by substituting Example 63 A for Example 5B in 
Example 5C MS (DCI) m/e 233 (M+H) + 

30 Example 64B 

4-(( l-adamantvlmethvl)amino)-N^ 

The desired product was prepared by substituting Example 64A and Example 28 A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(+)) m/e 566 (M+H) + ; 
*H NMR (400 MHz, DMSO-ck) 6 8.63 (d, 1H), 8.55 (t, 1H), 7. 92 (dd, 1H), 7.79 (d, 2H), 
35 7.35 (d, 1H), 7.30 (d, 2H), 3.18 (d, 2H), 2.73 (m, 1H), 1.98 (m, 3H), 1.80-1.50 (m, 24H). 

Example 65 
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) 



4-( ( 1 -adamantvlmethyDamino)-N-(4-f 1 -cvcloocten- 1 -vDbenzoyl )-3-nitrobenzenesulfonamide 

Example 65A 
methyl 4-( 1 -cvcloocten- 1 -vDbenzoate 
5 The desired product was prepared by substituting cyclooctanone for 4-tert- 

butylcyclohexanone in Examples 5A and 5B. MS (DCI) m/e 245 (M+H) + . 

Example 65B 

4-(( 1 -adamantvlmethyDamino)-N-(4-( 1 -cvcloocten- 1 -vDbenzovlV3-nitrobenzenesulfonamide 
10 The desired product was prepared by substituting Example 65 A and Example 28 A for 

Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(+)) m/e 578 (M+H) + ; 
*H NMR (400 MHz, DMSO-c^) 5 8.63 (d, 1H), 8.55( t, 1H), 7. 92 (dd, 1H), 7.80 (d, 2H), 
7.50 (d, 2H), 7.35 (d, 1H), 6.21 (t, 1H), 3.18 (d, 2H), 2.60 (m, 2H), 2.29 (m, 2H), 1.98 (m, 
3H), 1.80-1.20 (m, 20H). 

15 

Example 66 

4-(( 1 -adamantylmethvRamino VN-(4-cvclooctvlbenzovn-3-nitrobenzenesulfonamide 

Example 66A 

20 methyl 4-cvclooctylbenzoate 

The desired product was prepared by substituting Example 65A for Example 5B in 
Example 5C. MS (DCI) m/e 247 (M+H) + 

Example 66B 

25 4-(Q -adamant vlmelhvl) amino) 

The desired product was prepared by substituting Example 66A and Example28A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(+)) m/e 580 (M+H) + ; 
*H NMR (400 MHz, DMSO-c^) 6 8.63 (d, 1H), 8.57 (t, 1H), 7. 92 (dd, 1H), 7.78 (d, 2H), 
7.35 (d, 1H), 7.31 (d, 2H), 3.18 (d, 2H), 2.71 (m, 1H), 1.98 (m, 3H), 1.80-1.50 (m, 26H). 

30 

Example 67 

4-(Y 1 -adamantvlmethyl)amino > )-3-nitro-N-(4-(5-nitro-2- 
pyridinyDbenzoyDbenzenesulfonamide 

35 Example 67A 

4-f5-nitxo-2-pvridinvl) benzoic acid 
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The desired product was prepared by substituting 2-bromo-5-nitropyridine for 2- 
bromo-5-chlorothiophene in Example 29A. MS (APC1(-)) m/e 243 (M-H)~. 



Example 67B 

4-(( 1 -adamantvlmethvl)aminoV3-nitro-N-f 4-f5-nitro-2- 
pwidinvDbenzovDbenzenesulfonamide 
The desired product was prepared by substituting Example 67A for Example 29A in 
Example 29B. MS (APCI(+)) m/e 592 (M+H)* *H NMR (500 MHz, DMSO-d<5) 5 8.68 (m, 
2H), 8.57 (t, 1H), 835 (d, 1H), 8.30 (d, 2H), 8.04 (d, 2H), 7.96 (m, 1H), 7.36 (m, 2H), 3.18 
(d, 2H), 1.97 (s, 3H), 1.58 (m, 12H). 

Example 68 

4-(( 1 >adamantylmethvlV2-f phenvlsulfanvl)ethyl)amino)-N-r4-( 1 -cvclohexen- 1 -vDbenzovD- 

3-nitrobenzenesulfonamide 

Example 68A 
N-( 1 -adamantvlmethvlV2-(phenvlsulfanvnacetamide 
A room tenperature solution of (phenylsulfanyl)acetic acid (1.68 g, 10.0 mmol) in 
dichloromethane (10 mL) was treated with 2M oxalyl chloride in dichloromethane (8 mL, 
16.0 mmol) and DMF (1 drop), stirred for 2 hours, concentrated, dissolved in 
dichloromethane (10 mL), treated with 1-adamantylmethylamine (1.65 g, 10.0 mmol) and 
N,N-diisopropylethylamine (2. 1 mL, 12.0 mmol), and stirred for 1 hour. The mixture was 
filtered through a pad of silica gel (20 g) and concentrated to provide the desired product of 
sufficient purity for subsequent use. 

Example 68B 

N-( 1 -adamantvlmethvlV2-(phenvlsulfanvnethanamine 
A solution of Example 68 A in THF (5 mL)was treated with 1M LAH in THF (20 mL, 
20.0 mmol), heated to reflux, stirred for 24 hours, cooled to room temperature, treated 
sequentially with water (0. 8mL), 15% NaOH (0.8 mL), and water (2.4 mL), stirred for 30 
minutes, filtered through diatomaceous earth (Celite ), and concentrated. The concentrate 
was purified by flash column chromatography on silica gel with 20-100% ethyl 
acetate/hexanes to provide the desired product. 

Example 68C 

4-(( 1 -adamantvlmethvl)(2-(phenvlsulfanyl)ethvl)amino)-N-(4-r 1 -cvclohexen- 1 -vl) benzoyl)- 

3-nitrobenzenesulfonamide 
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The desired product was prepared by substituting Example 9B and Example 68B for 
Example 7C and Example ID, respectively, in Example 7D. MS (ESI(-)) m/e 684 (M-H)~; 
*H NMR (400 MHz, DMSO-d^) 5 8.69 and 8.60 (2br s, 1H total), 8.92 and 8.38 (2d, 1H), 
8.16 and 8.06 (2dd, 1H), 7.60 (t, 2H), 7.46 (dd, 2H), 7.40 (d, 1H), 7.35-7.10 (m, 5H) 5 6.28 
5 (m, 1H), 3.40-2.90 (m, 6H), 2.40 (m, 2H), 2.23 (m, 2H), 2.05-1.20 (m, 19H). 

Example 69 

4-fbenzhvdrylaminoVN-(Y4 , -fluorof 1 , 1 '-biphenyl)-4-vl)carbonvl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting benzhydrylamine for 2,2- 
10 dimethylcyclopentylamine in Example IE. MS (APCI(+)) m/e 582 (M+H) + ; *H NMR (500 
MHz, DMSO-da) 5 12.55 (br s, 1H), 8.88 (d, 1H), 8.71 (d, 1H), 7.96 (dd, 1H), 7.94 (d, 2H), 
7.80-7.76 (m, 4H), 7.48-7.46 (m, 4H), 7.41-7.37 (m, 4H), 7.34-7.29 (m, 4H), 7.05 (d, 1H), 
6.19 (d, 1H). 

15 Example 70 

4-(( 1 ,2-diphenvlethvl)amino)-N-((4'-fluorof 1 , 1 '-biphenvD-4-vDcarbonvlV3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting 1,2-diphenylethanamine for 2,2- 
dimethylcyclopentylamine in Example IE. MS (APCI(+)) m/e 613 (M+NRt)""; ! H NMR 
20 (500 MHz, DMSO-ds) 6 12.45 (br s, 1H), 8.81 (d, 1H), 8.63 (d, 1H), 7.93 (d, 2H), 7.86 (dd, 
1H), 7.81-7.76 (m, 4H), 7.48 (d, 2H), 7.37-7.26 (m, 9H), 7.22-7.18 (m, 1H), 7.03 (d, 1H), 
5.19 (ddd, 1H), 3.30 (dd, 1H), 1.61 (dd, 1H). 

Example 71 

25 4-((l -cyclohexyl-2-rphenvlsulfanvDethvl)amino)-N-((4 , -fluorof 1 . 1 -biphenvn-4-vl)carbonvlV 

3-nitrobenzenesulfonamide 

Example 71 A 
l-cyclohexyl-2-(phenylsulfanvDethanol 

30 A room temperature solution of vinylcyclohexane (1.71 g, 15.5 mmol) in 

dichloromethane (20 mL) was treated with 70% mCPBA (4.90 g, 19.9 mmol), stirred for 3 
hours, diluted with diethyl ether (100 mL), washed with saturated NaHC03 and brine, dried 
(MgSC>4), filtered, and concentrated. The concentrate was dissolved in 1,2-dichloroethane 
(20 mL), treated with thiophenol (1 .8 g, 16.3 mmol), heated to 80 °C, stirred for 5 hours, and 

35 concentrated. The concentrate was purified by flash column chromatography on silica gel 

with 20% ethyl acetate/hexanes to provide the desired product. MS (DCI/NH 3 ) m/e 254 (M+ 
NH4). 
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Example 7 1 B 
l-cvclohexvl-2-fphenylsulfanYl)ethanamine 
The desired product was prepared by substituting Example 71 A for Example 7 A in 
5 Examples 7B and 7C. 

Example 71 C 

4-(( 1 -cvclohexvl-2-(phenylsulfanvl)ethvl)amino VN-(Y 4 , -fluoro( 1 , 1 '-biphenvD-4-vDcarbonvD- 

3 -nitrobenzenesulfonamide 
10 The desired product was prepared by substituting Example 7 IB for Example 7C in 

Example 7D. MS (ESI(-)) m/e 632 (M-H)~; l H NMR (400 MHz, DIVISOR) 5 8.55 (d, 1H), 
8.20 (t, 1H), 8.02-7.72 (m, 4H), 7.43-7.10 (m, 11H), 3.20-3! 15 (m, 3 H), 1.60-1.00 (m, 11H). 
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Example 72 

15 N-(4-0-cvclohexen-l -yl)benzovl)-4-(r 1 -cyclohexvl-2-(phenylsulfanyl)ethynamino)-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 71B and Example 9B for 
Example 7C and Example ID in Example 7. MS (ESI(-)) m/e 618 (M-H)"; ! H NMR (400 
MHz, DMSO-ds) 8 8.70 (m, 1H), 8.53 (d, 1H), 7.73 (m, 3H), 7.49 (m, 2H), 7.28 (m, 2H), 
20 7.20-7.06 (m, 4H), 6.32 (m, 1H), 4.05-3.48 (m, 3H), 2.37 (m, 2H), 2.19 (m, 2H), 2.00-1.10 
(m, 15H). 

Example 73 

4-(Y2EV2-f 3,4-dihvdro- 1 f2H)-naphthalenylidene)hYdrazino)-N-(r4 , -fluoro( 1 , 1 '-biphenvn-4- 
25 vDcarbonvlVS-nitrobenzenesulfonamide 

Example 73A 

tert-butvl 2-(4-(aminosulfonylV2-nitrophenvDhydrazinecarboxylate 
A solution of Example ID (212 mg, 0.49 mmol) and tert-butylcarbazate (976 mg, 2.3 
30 mmol) in ethanol (5 raL) was heated to reflux, stirred for 16 hours, diluted with ethyl acetate 
(50 mL), washed with water and brine, dried (MgS04), filtered, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 
l:0.5:98.5/methanol*acetic acid:dichloromethane, then 2:0.5:97.5/methanol:acetic 
acid:dichloromethane to provide the desired product. MS (ESI(-)) m/e 33 1 (M-H)". 



Example 73B 
4-(f2E)-2-(3.4-cUhydro-U2HVnaphthalen^ 
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A room temperature solution of Example 73 A (145 mg,0.44 mmol) in 1 : 1 
TFA/dichloromethane (10 mL) was stin'ed for 4 hours and concentrated. 
The concentrate was dissolved in ethanol (2 mL), treated with 3,4-dihydro-l(2H)- 
naphthalenone (8.2 mg, 0.06 mmol) and pyridinium p-toluenesulfonate (2 mg, 0.008 mmol), 
5 heated to reflux, stirred for 2 hours, cooled to room temperature, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 4% 
methanol/dichloromethane to provide the desired product. MS (ESI(-)) m/e 359 (M-H)". 

Example 73 C 

10 4M2E V2-(3 ,4-dihvdro- 1 ( 2H)-naphthalenvlidene)hvdrazino > )-N-rr4 , -fluoro( 1 , 1 '-biphenvfM- 

yl)carbonyl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 73B for Example 1C in 
Example ID. MS (ESI(-)) m/e 557 (M-H)~; *H NMR (300 MHz, DMSO-c^) 5 11.10 (s, 1H), 
8.70 (t, 1H), 8.19 (dd, 1H), 8.14 (s, 2H), 7.96 (dt, 2H), 7.80-7.70 (m, 4H), 7.36-7.23 (m, 5H), 
15 2.80 (m, 4H), 1.95 (m,2H). 

Example 74 

4-(( 3-cvclohexvlpropynamino)-N-((4'-fluoro(l , 1 '-biphenvl)-4-vl)carbonylV3- 

nitrobenzenesulfonamide 
20 The desired product was prepared by substituting 3-cyclohexyl- 1 -propanamine and 

Example ID for cyclohexylamine and Example 1C, respectively, in Example 3 A. 
MS (ESI(+)) rn/e 540 (M+H) + ; ! H NMR (300 MHz, DMSO-c^) 5 8.59 (d, 1H), 8.47 (t, 1H), 
7.95 (m, 3H), 7.75 (dd, 2H), 7.68 (d, 2H), 7.30 (dd, 2H), 7.13 (d, 1H), 3.39 (m, 2H), 1.71- 
1.55 (m, 6H), 1.29-1.12 (m, 7H), 0.93-0.79 (m, 2H). 

25 

Example 75 

N-((4'-fluorof 1 , 1 , -biphenvlV4-vlkarbonvlV3-nitro-4-( r 2- 
fphenvlsulfanvl)ethoxy)benzenesulfonamide 

30 Example 75A 

N-(r4 , -fluoror 1 a 1 , -biphenvlV4-vDcarbonvD-4-r2-hvdroxyethoxyV3-nitrobenzenesulfonainid 
A room temperature solution of NaH (1.52 g, 38.0 mmol) in DMF (100 mL) was 

treated with ethylene glycol (4.23 mL, 76.0 mmol) over 10 minutes, then treated sequentially 

with 15-crown-5 (7.54 mL, 38.0 mmol) and Example ID (3.30 g, 7.6 mmol), and stirred for 
35 30 minutes, quenched with 1M HC1, and extracted with ethyl acetate. The combined extracts 

were washed with water and brine, dried (Na2SC>4), filtered, and concentrated. The 
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concentrate was purified by flash column chromatography on silica gel with ethyl acetate to 
provide the desired product. MS (ES1(+)) m/e 461 (M+H)"\ 



Example 75B 

5 N~((4'-fluoro( 1 , 1 , -biphenylV4-vncarbonylV3-nitro-4-(2> 

(phenylsulfanyDethoxy)benzenesulfonamide 
The desired product was prepared by substituting Example 75A for Example 27 A in 
Example 27B. MS (ESI(-)) m/e 551 (M-H)~; *H NMR (300 MHz, DMSO-d^ 5 8.29 (d, 1H), 
8.04 (dd, 1H), 7.96 (d, 2H), 7.73 (dd, 2H) 5 7.61 (d, 2H), 7.40 (d, 2H), 7.39 (s, 1H), 7.32 (d, 
10 2H), 7.28 (d, 2H), 7.21 (dd, 1H), 4.39 (t, 2H), 3.40 (t, 2H). 

Example 76 

N-(4-( 1-cyclohexen- 1 -yl)benzovlV3-nitro-4~((2- 
(phenylsulfonvnethyDamino^benzenesulfonamide 

15 

Example 76A 
2-(phenvlsulfony 1) ethanamine 
A mixture of ((2-chloroethyl)sulfonyl)benzene (1.02 g, 5.0 mmol), potassium 
phthalimide (1 .02 g, 5.5 mmol), 1 8-crown-6 (50 mg), and tetrabutylammonium iodide (50 
20 mg) in dioxane was heated to reflux, stirred for 24 hours, cooled to room temperature, diluted 
with ethyl acetate (100 mL), washed with water and brine, dried (MgSC>4), filtered, and 
concentrated. The concentrate was dissolved in ethanol (10 mL), treated with hydrazine 
hydrate (1 mL), heated to reflux, stirred for 2 hours, cooled to room temperature, filtered 
through diatomaceous earth (Celite ), and rinsed with ethyl acetate. The filtrate was treated 
25 with ethyl acetate, washed with water and brine, dried (MgSC>4), filtered, and concentrated. 
The concentrate was dissolved in diethyl ether (5 mL), treated with 1M HC1 in diethyl ether 
(10 mL), and filtered. The solid was washed with diethyl ether, suspended in ethyl acetate 
(80 mL), washed with 2M Na2C03 and brine, dried (MgS04), filtered, and concentrated to 
provide the desired product. 

30 

Example 76B 
N-(4-( 1-cyclohexen- 1 -ynbenzoyl)-3-nitro-4-((2- 
(phenvlsulfonvnethvnaminotbenzenesulfonamide 
The desired product was prepared by substituting Example 76A and Example 9B for 
35 Example 7C and Example ID, respectively, in Example 7D. MS (ESI(-)) m/e 568 (M-H)'; 
l H NMR (400 MHz, DMSO-c^) 5 8.59 (d, 1H), 8.57 (t, 1H), 7.93 (dd, 1H), 7.84 (m, 4H), 
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7.67 (m, 1H), 7.56 (d, 2H), 7.51 (d, 2H), 7.14 (d, 1H), 6.33 (m, 1H), 3.79 (s, 2H), 2.38 (m, 
2H), 2.19 (m, 2H), 1.72 (m, 2H), 1.59 (m, 2H). 



Example 77 

N-f4-(4,4-dimethvlcvclohexvl > )benzoyl)-3~nitro-4-ff2~ 
(phenvlsulfanvl)ethvl)amino)ben2:enesulfonamide 

Example 77A 
methyl 4-f4,4-dimethvlcvclohexvfibenzoate 
The desired product was prepared by substituting 4,4-dimethylcyclohexanone for 4- 
tert-butylcyclohexanone in Examples 5A-5C. MS (DCI) m/e 247 (M+H) + 

Example 77B 

3-nitTo^r(2-fphenylsulfanvnethvDaimno)benzenesulfonamide 
A solution Example 1C (2.36 g, 10.0 mmol), 2-(phenylsulfanyl)ethanamine (1.68 g, 
1 1.0 mmol), and triethylamine in dioxane (5 mL) was heated to 80 °C, stirred for 16 hours, 
diluted with ethyl acetate (100 mL), washed sequentially with 3M HC1, water, and brine, 
dried (MgSC>4), filtered, and concentrated to provide the desired product. MS (DCI) m/e 354 
(M+H) + . 

Example 77C 

N'(4-(4,4-dimethylcvclohexYl > )benzoYl)-3-nitro-4-((2- 
(phenylsulfanvl)ethvl)amino)benzenesulfonamide 
The procedure used in Example 5 was used here to convert the products from 
Examples 78A and 78B to the title compound. MS (ESI(-)) m/e 566 (M-H)~; ] H NMR (400 
MHz, DMSO-c^) 5 8.80 (t, 1H), 8.61 (d, 1H), 7.91 (dd, 1H), 7.79 (d, 2H), 7.48 (m, 4H), 
7.40-7.15 (m, 4H), 3.66 (q, 2H), 3.29 (t, 2H), 2.49 (m, 1H) 1.65-1. 20 (m, 8H), 0.96 (s, 3H), 
0.93 (s, 3H). 

Example 78 

N-f f4-fluoro( 1 , 1 -biphenvl)-4-vl)carbonvlV4-f (2-( r (2-methylphenyDsulfanyl)ethvl)amino)-3- 

nitrobenzenesulfonamide 

Example 78A 

N-f (^-fluorof 1 , 1 -biphenvlV4-vncarbonvl > )-4-(r2-hvdroxvethvDamino > )-3- 

nitrobenzenesulfonamide 
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The desired product was prepared by substituting 2-aminoethanol and Example ID 
for cyclohexylamine and Example 1C, respectively, in Example 3 A. MS (ESI(-)) m/e 458 
(M-H)~. 

5 Example 78B 

N-f ( 4-fluoro( 1 a 1 -biphenvlM-vDcarbonvrM-f ( 2-( ( 2-methvlphenvl)sulfarivnethvl)amino V3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting 2-methylbenzenethiol and Example 
78A for Example 27A and thiophenol, respectively, in Example 27B. MS 
10 (ESI(-)) m/e 564 (M~H)~; *H NMR (300 MHz, DMSO-d6) 5 8.54 (t, 1H), 8.52 (d, 1H), 7.95 
(d, 2H), 7.87 (dd, 1H), 7.74 (dd, 2H), 7.59 (d, 2H), 7.45-7.37 (m, 1H), 7.28 (t, 2H), 7.23-7.08 
(m, 3H), 6.98 (d, 1H), 3.59 (dt, 2H), 3.25 (t, 2H), 2.28 (s, 3H). 

Example 79 

15 4-((2-((2-chlorophenvnsulfanvnethvnamino)-N-((4 , -fluorof 1 , 1 -biphenv^-vlkarbonylVS- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting 2-chlorobenzenethiol and Example 
78 A for thiophenol and Example 27 A, respectively, in Example 27B. MS (ESI(-)) m/e 584 
(M-H)'; *H NMR (300 MHz, DMSO-d*) 5 8.60 (t, 1H), 8.55 (d, 1H), 7.98-7.88 (m, 3H), 7.75 
20 (dd, 2H), 7.63 (d, 2H), 7.54 (dd, 1H), 7.45 (dd, 1H), 7.34-7.25 (m, 3H), 7.19 (td, 1H), 7.12 (d, 
1H), 3.67 (dt, 2H), 3.28 (t, 2H). 

Example 80 

N-((4'-fluoro( 1 , 1 , -biphenvn-4-vncarbonvlV3-nitro-4-((2-((2- 
25 (trifluoromethyl)phenvDsulfanvD^ 

The desired product was prepared by substituting 2-(trifluoromethyl)benzenethiol and 
Example 78A for thiophenol and Example 27A, respectively, in Example 27B. MS (ESI(-)) 
m/e 618 (M-H)'; *H NMR (300 MHz, DMSO-c^) 5 8.52 (d, 1H), 8.50 (t, 1H), 7.95 (d, 2H), 
7.90 (dd, 1H), 7.78-7.67 (m, 4H), 7.61 (d, 3H), 7.38 (t, 1H), 7.28 (t, 2H), 7.05 (d, 1H), 3.64 
30 (dt,2H),3.38(t, 2H). 

Example 81 

N-(Y4'-fluoro( 1 , 1 , -biphenylV4-yDcarbonylV4-(Y2-(Y 3-methvlphenyDsulfanyl)ethyDaminoV3- 

nitrobenzenesulfonamide 
35 The desired product was prepared by substituting 3-methylbenzenethiol and Example 

78A for thiophenol and Example 27A, respectively, in Example 27B. MS (ESI(-)) m/e 564 
(M-H)"; ! H NMR (300 MHz, DMSO-d*) 8 8.56 (t, 1H), 8.54 (d, 1H), 7.95 (d, 2H), 7.89 (dd, 
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1H), 7.75 (dd, 2H), 7.64 (cL 2H), 7.28 (t, 2H), 7.22-7.15 (m, 3H), 7.06-6.96 (m, 2H), 3.62 (dt, 
2H), 3.25 (t, 2H), 2.25 (s, 3H). 



5 Example 82 

N-(Y4'-fluoro( 1 , 1 '-biphenvl)-4-vl)carbonvD-4-(( r 2-((; 4-methvlphenvDsulfanvnethvl)ammoV3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting 4-methylbenzenethiol and Example 
78A for thiophenol and Example 27A in Example 27B. MS (ESI(-)) m/e 564 (M-H)"; *H 
10 NMR (300 MHz, DMSO-c^) 5 8.78 (t, 1H), 8.61 (d, 1H), 7.96 (d, 2H), 7.92 (dd, 1H), 7.80 
(m, 4H), 7.37-7.24 (m, 4H), 7.20 (d, 1H), 7.07 (d, 2H), 3.64 (dt, 2H), 3.23 (t, 2H), 2.24 (s, 
3H). 

Example 83 

15 N-(r4 , -fluorof 1 , 1 , -biphenvn-4-vl)carbonvn-3-nitro-4-f (2-((4- 

nitrophenvD sulfanvOethvr) amino^benzenesulfonamide 
The desired product was prepared by substituting 4-nitrobenzenethiol and Example 
78A for thiophenol and Example 27 A, respectively, in Example 27B. MS (ESI(-)) m/e 595 
(M-H)~; l H NMR (300 MHz, DMSO-d*,) 5 8.56 (t, 1H), 8.51 (d, 1H), 8.11 (d, 2H), 7.97-7.89 
20 (m, 3H), 7.74 (dd, 2H), 7.64-7.56 (m, 4H), 7.28 (t, 2H), 7. 14 (d, 1H), 3.72 (dt, 2H), 3.45 (t, 
2H). 

Example 84 

4-((2-((2,4-difluorophenvl)sulfanyl)ethvl)amino > )-N-f f 4-fluoro( 1 a 1 -biphenvlV4-yl)carbonviy 

25 3 -nitrobenzenesulfonamide 

The desired product was prepared by. substituting 2,4-difluorobenzenethiol and 
Example 78A for thiophenol and Example 27A, respectively, in Example 27B. MS (ESI(-)) 
m/e 586 (M-H)"; *H NMR (300 MHz, DMSO-d6) 5 8.51 (d, 1H), 8.47 (t, 1H), 7.95 (d, 2H), 
7.89 (dd, 1H), 7.74 (dd, 2H), 7.62-7.53 (m, 3H), 7.34-7.23 (m, 3H), 7.11-7.03 (m, 1H), 7.00 

30 (d, 1H), 3.57 (dt, 2H), 3.21 (t, 2H). 

Example 85 

4-((2-((Z4-dimethvlphenvl^ 

vl)carbonyD-3-nitrobenzenesulfonamide 
35 The desired product was prepared by substituting 2,4-dimethylbenzenethiol and 

Example 78 A for thiophenol and Example 27 A, respectively, in Example 27B. MS (ESI(-)) 
m/e 578 (M-H)"; *H NMR (300 MHz, DMSO-c^) 6 8.52 (t, 1H), 8.50 (d, 1H), 7.95 (d, 2H), 



-63- 



7.87 (dd, 1H), 7.73 (dd 2H), 7.60 (d, 2H), 7.34-7.24 (m, 3H), 7.03-6.92 (m, 3H), 3.54 (dt, 
2H), 3.18 (t 3 2H), 2.27 (s, 3H), 2.22 (s, 3H). 



Example 86 

5 N-(4-(2-methyl- 1 3-benzoxazol-5-vl)benzovlV3-nitro-4-((2- 

rphenYlsulfanyl)ethynamino)benzenesulfonamide 
The desired product was prepared by substituting Example 54B and Example 77B for 
Example IB and Example 1C 5 respectively, in Example ID. MS (ESI(-)) m/e 587 (M-H)~; 
! HNMR (300 MHz, DMSO-da) 5 8.53 (t, 1H), 8.52 (d, 1H), 7.99-7.86 (m, 4H), 7.69 (dd, 
10 2H), 7.65 (d, 2H), 7.40 (d, 2H), 7.31 (t, 2H), 7.20 (t, 1H), 7.00 (d, 1H), 3.51 (dt, 2H), 3.28 (t, 
2H), 2.63 (s, 3H). 

Example 87 

4-( (3.3-diphenylpropyl)amino )-N-((4 -fluorof 1 a 1 Mriphenyl)^-yl)carbonyl)-3- 
15 nitrobenzenesulfonamide 

The desired product was prepared by substituting 3,3-diphenyl-l-propanamine for 
2,2-dimethylcyclopentylamine in Example IE. MS (APCI(+)) m/e 627 (M+NH4)* *H NMR 
(500 MHz, DMSO-d*) 8 12.45 (br s, 1H), 8.65 (d, 1H), 8.61 (t, 1H), 7.97 (d, 2H), 7.93 (dd, 
1H), 7.82-7.78 (m, 4H), 7.36-7.33 (m, 6H), 7.30-7.27 (m, 4H), 7.19-7.16 (m, 2H), 7.08 (d, 
20 1H), 4.12 (t, 1H), 3.40 (d, 1H), 3.37 (d, 1H), 2.45 (d, 1H), 2.42 (d, 1H). 

Example 88 

4-((2-(benzvlsulfanvl > )ethvl)amino)-N-((4 , -fluoro( 1 a 1 '-biphenylM-vflcarbonvD-S- 

nitrobenzenesulfonamide 
25 The desired product was prepared by substituting 2-(benzylsulfanyl)ethanamine and 

Example ID for cyclohexylamine and Example 1C, respectively, in Example 3 A. MS (ESI(- 
)) m/e 564 (M-H)"; *H NMR (300 MHz, DMSO-d6) 5 8.54 (d, 1H), 8.52 (t, 1H), 7.96 (d, 2H), 
7.90 (dd, 1H), 7.73 (m, 2H), 7.62 (t, 2H), 7.37-7.20 (m, 7H), 7.00 (d, 1H), 3.81 (s, 2H), 3.56 
(dt, 2H), 2.70 (t, 2H). 

30 

Example 89 

N-(f4 , -fluoro( 1 a 1 -biphenvD^-vlkarbonvn-S-nitro^-fS- 
(phenylsulfanyflpropoxv)benzenesulfonamide 

35 Example 89A 

N-f (4'-fluoror 1 „ 1 '-biphenvn^-vDcarbonvD^-rS-hvdroxvpropoxv^-S- 

nitrobenzenesulfonamide 
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The desired product was prepared by substituting 1,3-propanediol for ethylene glycol 
in Example 75A. MS (ESI(-)) m/e 473 (M-H)". 



Example 89B 

5 N-f (4'-fluoro( 1 . 1 '-biphenvlM-vlkarbonviy3-nitro-4-C3- 

(phenylsulfanyl)propoxy)benzenesulfonamide 
The desired product was prepared by substituting Example 89A for Example 27A in 
Example 27B. MS (ESI(-)) m/e 565 (M-H)"; l H NMR (300 MHz, DMSO-dg) 5 8.29 (d, 1H), 
8.06 (dd, 1H), 7.96 (d, 2H), 7.74 (dd, 2H), 7.62 (d, 2H), 7.39-7.24 (m, 7H), 7.14 (tt, 1H), 4.29 
10 (t, 2H), 3.13 (t,2H), 2.02 (m, 2H). 

Example 90 

N-((4'-fluoro( 1 , 1 '-biphenvlV4-vDcarbonvlV4-r3-f (2-methvlphenvl)sulfanvnpropoxv')-3- 

nitrobenzenesulfonamide 
1 5 The desired product was prepared by substituting 2-methylbenzenethiol and Example 

89A for thiophenol and Example 27 A, respectively, in Example 27B. MS (ESI(-)) m/e 579 
(M-H)"; *H NMR (300 MHz, DMSO-de) 6 8.31 (d, 1H), 8.06 (dd, 1H), 7.96 (d, 2H), 7.74 
(dd, 2H), 7.63 (d, 2H), 7.38 (d, 1H), 7.28 (t, 3H), 7.16 (dd, 2H), 7.05 (td, 1H), 4.31 (t, 2H), 
3.10 (t, 2H), 2.26 (s, 3H), 2.04 (m, 2H). 

20 

Example 91 

N-(Y4'-fluoro( 1,1 '-biphenyn-4-vncarbonvn-3-nitro-4-(3-(r2- 
('trifluoromethvl)phenvl)sulfanvl')propoxv)benzenesulfonamide 
The desired product was prepared by substituting 2-trifluoromethylbenzenethiol and 
25 Example 89A for thiophenol and Example 27A, respectively, in Example 27B. MS (ESI(-)) 
m/e 633 (M-H)*; *H NMR (300 MHz, DMSO-de) 5 8.31 (d, 1H), 8.06 (dd, 1H), 7.96 (d, 2H), 
7.77-7.70 (m, 3H), 7.69-7.54 (m, 4H), 7.38 (m, 2H), 7.28 (t, 2H), 4.30 (t, 2H), 3.24 (t, 2H), 
2.05 (m, 2H). 

30 Example 92 

4-(3-f(2,4-difluorophenyl)sulfanyl)propoxyVN-((4'-fluoro( 1 , 1 '-biphenyl)-4-yl)carbonylV3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting 2,4-difluorobenzenethiol and 
Example 89A for thiophenol and Example 27A, respectively, in Example 27B. MS (ESI(-)) 
35 m/e 601 (M-H)*; ! H NMR (300 MHz, DMSO-de) 5 8.28 (d, 1H), 8.07 (dd, 1H), 7.96 (d, 2H), 
7.74 (d4 2H), 7.62 (d, 2H), 7.59-7.48 (m, 1H), 7.38 (d, 1H), 7.35-7.25 (m, 3H), 7.12-7.04 
(m, 1H), 4.29 (t, 2H), 3.08 (t, 2H), 1.97 (m, 2H). 
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Example 93 

N-( (4 , -fluoro( 1 3 1 -biphenvrM-vDcarbonvl V4-(neopentvlamino V3-nitrobenzenesulfonamide 
The desired product was prepared by substituting 2,2-dimethyl-l-propanamine for 
5 2,2-dimethylcyclopentylamine in Example IE. MS (APCI(+)) m/e 486 (M+H) + ; *H NMR 
(500 MHz, DMSO-d 6 ) 8 12.45 (br s, 1H), 8.70 (d, 1H), 8.58 (t, 1H), 7.99 (dd, 1H), 7.97 (d, 
2H), 7.81 (2d, 4H), 7.38 (d, 1H), 7.34 (t, 2H), 3.30 (d, 2H), 1.02 (s, 9H). 

Example 94 

10 4-(2-adamantylamino)-N-( f 4'-fluoro( 1 , 1 '-biphenyl)-4-yDcarbonvD-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting 2-adamantanamine hydrochloride 
for 2-aminoborane hydrochloride in Example 13. MS (APCI(+)) m/e 550 (M+H) + ; *H NMR 
(500 MHz, DMSO-ds) 5 12.45 (br s, 1H), 8.83 (d, 1H), 8.70 (d, 1H), 7.98 (dd, 1H), 7.95 (d, 
15 2H), 7.78 (2d, 4H), 7.32 (t, 2H), 7.30 (d, 1H), 4.01 (m, 1H), 2.04-1.65 (m, 14H). 

Example 95 

4-(( 1 -adamantvlmethynamino VN-(4-( 1 -isopropvl-2-methvl- 1 H-benzimidazol-5-vl)benzovlV 

3-nitrobenzenesulfonamide 

20 

Example 95A 
methyl 4 f -fluoro-3'-nitro( 1 , 1 -biphenvD^-carboxvlate 
The desired product was prepared by substituting 4-bromo-l-fluoro-2-nitrobenzene 
for Example 5 A in Example 5B. 

25 

Example 95B 

methyl 4-( 1 -ethvl-2-methvl- 1 H-benzimidazol-5-vDbenzoate 
A room temperature solution of Example 95 A (275 mg, 1 .0 mmol) in isopropylamine 
(2 mL) was stirred for 16 hours and concentrated. The concentrate was suspended in 
30 dichloromethane (5 mL) and filtered through a pad of silica gel (5 g) with 1 : 1 
dichloromethane/diethyl ether, and concentrated. 

The concentrate was dissolved in ethyl acetate (5 mL), treated with 10% Pd/C (100 
mg), then stirred under a hydrogen atmosphere for 3 hours. The mixture was filtered through 
a pad of silica gel (10 g) with ethyl acetate and concentrated. 
35 The concentrate was dissolved in acetic acid (5 mL), treated with acetic anhydride 

(0.5 mL), heated to reflux, stirred for 16 hours, and concentrated. The concentrate was 
dissolved in ethyl acetate (50 mL), washed sequentially with saturated NaHCC>3, water, and 
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brine, dried (MgSC>4), filtered, and concentrated. The concentrate was purified by flash 
column chromatography on silica gel with 2-8 % methanol/dichloromethane to provide the 
desired product. MS (DCI) m/e 309 (M+H) + . 



5 Example 95C 

4-(( 1 -adamantylmethyfl amino VN-(4-( 1 -isopropyl-2-methyl- 1 H-benzimidazol-5-yl)benzovlV 

3 -nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 95B and Example 28A for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 640 (M-H)"; 
10 ! HNMR (400 MHz, DMSO-c^) 5 8.52 (d, 1H), 8.39 (t, 1H), 7.95 (d, 2H), 7.89 (dd, 1H), 7.78 
(s, 1H), 7.70 (d, 1H), 7.62 (d, 2H), 7.48 (d, 1H), 7.16 (d, 1H), 4.75 (m, 1H), 3.12 (d, 2H), 
2.57 (s, 3H), 1.97 (m, 3H), 1.73-1.50 (m, 18H). 

Example 96 

15 N-((4^fluoro( 1 , 1 ^biphenvn^-Yncarbonvn-S-nitro^-ra- 

(phenylsulfariyl)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting 2-(phenylsulfanyl)ethanamine for 
2,2-dimethylcyclopentylamine in Example IE. MS (APCI(+)) m/e 569 (M+NH4> + ; ! H NMR 
(500 MHz, DMSO-d6) 5 12.40 (br s 5 1H), 8.68 (t, 1H), 8.53 (d, 1H), 7.86 (d, 2H), 7.84 (dd, 
20 1H), 7.69 (2d, 4H), 7.27 (dd, 2H), 7.22 (t, 2H), 7.17 (t, 2H), 7.12 (d, 1H), 7.08 (t, 1H), 3.60- 
3.56 (m, 2Pi), 3.21-3.18 (m, 2H). 

Example 97 

N-(4-(l-cvclohexen-l-vl)benzovn-3-nitro-4-((2- 
25 (phenylsulfanvnethvnamino)benzenesulfonamide 

The desired product was prepared by substituting Example 9A and Example 77B for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 536 (M-H)"; 
! H NMR (400 MHz, CD 3 OD) 5 8.77 (d, 1H), 7.99 (dd, 1H), 7.77 (d, 2H), 7.47 (d, 2H), 7.38 
(m, 2H), 7.20 (m, 2H), 7.14 (m, 1H), 7.02 (d, 1H), 6.27 (m, 1H), 3.67 (t, 2H), 3.27 (t, 2H), 
30 2.41 (m, 2H), 2.22 (m, 2H), 1.79 (m, 2H), 1.67 (m, 2H). 

Example 98 

4-(cvclohexvloxv > )-N-((4 > -fluorof 1 , 1 , -biphenvD-4-vncarbonvD-3- 
(trifluoromethvnbenzenesulfonamide 



35 



Example 98 A 
4-chloro-3-(trifluoromethvl > )benzenesulfonamide 
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A -10 °C solution of 4-chlon>3-(trifluoromethyl)aniline (5.37 g, 27.5 mmol) in acetic 
acid (25 mL) and concentrated HC1 (30 niL) was treated with a solution of NaNCh (2.09 g, 
30.3 mmol) in water (10 mL), stirred for 20 minutes, and poured into a saturated solution of 
S0 2 and CuCl 2 2H 2 0 (1 .70 g, 10 mmol) in acetic acid (80 mL) and water (10 mL). The 
5 reaction was stirred for 1 hour, poured into ice, and extracted with dichloromethane. The 
combined extracts were washed with brine and concentrated. The concentrate was dissolved 
in saturated NH4OH (1 50 mL) and THF (1 50 mL), stirred for 30 minutes, and extracted with 
ethyl acetate. The combined extracts were washed with brine, dried (Na2SC>4), filtered, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
10 with 10% ethyl acetate/hexanes to provide the desired product. MS (DO) m/e 277 
(M+NHU)*. 



Example 98B 

4>fcvclohexvloxyV3-(trifluoromethynbenzenesulfonamide 
15 A 0 °C solution of KH (8.7 g, 76.0 mmol) in DMF (100 mL) was treated with 

cyclohexanol (8.02 mL, 76.0 mmol) over 10 minutes, then treated with 18-crown-6 (7.9 g, 
30.0 mmol) and Example 98A (3.95 g, 15.2 mmol), heated to 100 °C, and stirred for 30 
minutes. The reaction was cooled to room temperature, quenched with 1M HC1, and 
extracted with ethyl acetate. The combined extracts were washed with water and brine, dried 
20 (Na2S04), filtered, and concentrated. The concentrate was purified by flash column 

chromatography on silica gel with 50% ethyl acetate/hexanes to provide the desired product. 
MS (ESI) m/e 322 (M-H)~. 



Example 98C 

25 4-(cyclohexyloxyVN-(r4 t -fluoro( 1 « 1 '-biphenvlM-vflcarbonvlV3- 

(trifluoromethyl)benzenesulfonamide 
The desired product was prepared by substituting Example 98 B for Example 1C in 
Example ID. MS (ESI(-)) m/e 520 (M-H)'; l H NMR (300 MHz, DMSO-c^) 8 8.28 (d, 1H), 
8.20 (dd, 1H), 8.15 (d, 2H), 7.99 (d, 2H), 7.90 (d, 2H), 7.78 (dd, 1H), 7.56 (d, 1H), 4.79 (m, 
30 1H), 2.82 (s, 3H), 1.88 (m, 2H), 1.65 (m, 4H), 1.43 (m, 4H). 



Example 99 

4-(cvclohexyloxyVN-(4-(2-methvl- 1 ,3-benzothiazol-5-vl)benzoyl)-3- 
(trifluoromethvDbenzenesulfonamide 
35 The desired product was prepared by substituting Example 98B and Example 17A for 

Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 573 (M-H)"; *H 
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NMR (300 MHz, DMSO-d^) 5 8.19 (d, 1H), 8.08 (m, 2H), 7.99 (d, 2H), 7.73 (m, 4H), 7.31 
(d, 1H),4.65 (m, 1H), 2.82 (s, 3H) 5 1.87 (m, 2H), 1.75-1.35 (m, 8H). 

Example 100 

4-(( cvclohexvlmethvl) amino) -N-r(4 f -fluoro( 1 a 1 '-biphenyn^-vncarbonvn-S-nitro-S- 

vinylbenzenesulfonamide 

Example 100 A 

4-((cvclohexvlmethvnamino)-3-nitro-5-vinvlbenzenesulfonamide 
The desired product was prepared by substituting tributyl(vinyl)stannane for 2- 
(tributylstannyl)pyrimidine in Example 26B. MS (ESI) m/e 338 (M-H)~. 

Example 100B 

4-((cvclohexylmethvnamino)'-N-(r4 , -fluoro( 1 , 1 '-biphenylV4-yDcarbonvlV3-nitro-5- 

vinvlbenzenesulfonamide 
The desired product was prepared by substituting Example 100A for Example 1C in 
Example ID. MS (ESI) m/e 536 (M-H)"; ! H NMR (300 MHz, DMSO-de) 5 8.39 (d, 1H), 
7.98-7.93 (m, 3H), 7.74 (dd, 2H), 7.61 (d, 2H), 7.47 (t, 1H), 7.28 (t, 2H), 6.92 (dd, 1H), 5.65 
(d, 1H), 5.40 (d, 1H), 3.18 (t, 2H), 1.70-1.53 (m, 5H), 1.25-1.04 (m, 3H), 0.94-0.80 (m, 3H). 

Example 101 

4-r(2-((Z6-dimethvlphenyl)su^ 

vDcarbonyl)-3 -nitrobenzenesulfonamide 
The desired product was prepared by substituting 2,6-dimethylbenzenethiol and 
Example 78A for thiophenol and Example 27 A, respectively, in Example 27B. MS (ESI) 
m/e 578 (M-H)'; *H NMR (300 MHz, DMSO-c^) 5 8.53 (d, 1H), 8.48 (t, 1H), 7.95 (d, 2H), 
7.85 (dd, 1H), 7.73 (dd, 2H), 7.62 (d, 2H), 7.28 (t, 2H), 7.19-7.09 (m, 3H), 6.83 (d, 1H), 3.45 
(dt, 2H), 2.97 (t, 2H), 2.46 (s, 6H). 

Example 102 

4-((2-((2-bromophenvDsulfanvD ethvfiamino)-N-(r4 f -fluoro( 1 a 1 , -biphenyl)-4-vl > )carbonvl)-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting 2-bromobenzenethiol and Example 
78A for thiophenol and Example 27A, respectively, in Example 27B. MS (ESI(-)) m/e 628 
(M-H)"; ! H NMR (300 MHz, DMSO-d^) 5 8.61 (t, 1H), 8.56 (d, 1H), 7.98-7.89 (m, 3H), 7.75 
(dd, 2H), 7.64 (d, 2H), 7.59 (dd, 1H), 7.52 (dd, 1H), 7.36 (td, 1H), 7.28 (t, 2H), 7.15-7.06 (m, 
2H), 3.68 (dt, 2H), 3.27 (t, 2H). 
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Example 103 

N-(Y4'-fluoro( 1 , 1 -biphenvlV4-yl)carbon 

nitrobenzenesulfonamide 



Example 103 A 
methyl (phenyls ulfanvl) acetate 
A room temperature solution of (phenylsulfanyl)acetic acid (8.4 g, 50.0 mmol) in 
methanol (100 mL) was treated with chlorotrimethylsilane (13 mL, 100.0 mmol), stirred for 
16 hours, and concentrated. The concentrate was dissolved in 5: 1/hexanes: diethyl ether, 
filtered through a pad of silica gel (80 g), rinsed with 5: 1/hexanes: diethyl ether, and 
concentrated to provide the desired product. 

Example 103B 
methyl 2-methyl-2-(phenvlsulfanvDpropanoate 
A -78 °C solution of Example 103A (91 1 mg, 5.0 mmol) and iodomethane (2.2 g, 
15.0 mmol) in THF (20 mL) was treated with 1.0M sodium hexamethyldisilazide in THF (1 1 
mL, 11.0 mmol), warmed to room temperature over 16 hours, diluted with hexanes (50 mL), 
filtered through a pad of silica gel, and concentrated The concentrate was purified by flash 
column chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
product. MS (DCI) m/e 21 1 (M+H) + . 

Example 103C 
2-methvl-2-(phenvlsulfanvl)- 1 -propanol 
A -78 °C solution of Example 103B (860 mg, 4.1 mmol) in dichloromethane (10 mL) 
was treated with 1 .0M DIBAL-H in toluene (1 1 mL), warmed to room temperature over 4 
hours, poured into a mixture of 3M HC1 (15 mL) and ice (-10 g), and extracted with ethyl 
acetate (100 mL). The combined extracts were washed with 1M HC1 (10 mL) and brine (10 
mL), dried (MgSC>4), filtered, and concentrated. The concentrate was purified by flash 
column chromatography on silica gel with 10-30% ethyl acetate/hexanes to provide the 
desired product. MS (DCI) m/e 183 (M+H) + 

Example 103D 
2-methvl-2-(phenvlsulfanvl)propvlamine 
The desired product was prepared by substituting Example 103C for Example 7A in 
Examples 7B and 7C. 
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Example 103E 
N-(Y4'-fluoro( 1 , 1 -biphenyl)-4-vDcarbonyl)-4-r(2-methvl^^ 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 103D for Example 7C in 
5 Example 7D. MS (ESI(-)) m/e 578 (M-H)"; ! H NMR (400 MHz, DMSO-ds) 5 8.55 (m, 2H), 
8.00 (d, 2H), 7.91 (d, 1H), 7.86 (dd, 1H), 7.78 (m, 4H), 7.51-7.25 (m, 6H), 7.00 (m, 2H), 3.55 
(s, 2H), 1.57 (s, 6H). 

Example 104 

10 N-((4'-fluoro( 1 a 1 '-biphenvn^-vncarbonyn-S-nitro^-ff 1- 

(phenylsulfanyDcvcloheptynmethoxv^benzenesulfonainide 

Example 104A 
methyl 1 -(phenvlsulfanvncvcloheptanecarboxylate 
15 A -78 °C solution of Example 104A (91 1 mg, 5.0 mmol) and 1,6-diiodohexane (845 

mg, 2.5 mmol) in THF (70 mL) was treated with 1.0M sodium hexamethyldisilazide in THF 
(15 mL), warmed to room temperature over 16 hours, diluted with hexanes (50 mL), filtered 
through a pad of silica gel, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 2-5% ethyl acetate/hexanes to provide the desired product. 
20 MS (DCI) m/e 265 (M+H) + 

Example 104B 
( 1 -(phenvlsulfanvl)cvcloheptvl)methanol 
The desired product was prepared by substituting Example 104A for Example 103B 
25 in Example 103C. MS (DCI) m/e 237 (M+H) + . 

Example 104C 
N-(r4'-fluoro( 1 3 1 -biphenvn-4-vDcarbonvD-3-nitro-4-r ( 1 - 
(phenylsulfanyl)cycloheptynmethoxy)beiizenesulfonamide 
30 A room temperature solution of Example 104B (1 17 mg 0.50 mmol) and Example ID 

(100 mg, 0.23 mmol) in THF (3 mL) was treated with 60% sodium hydride dispersion in 
oil(80 mg, 2.0 mmol), stirred for 16 hours, diluted with ethyl acetate (50 mL), washed 
sequentially with 1M HC1 (5 mL), water (5 mL), and brine (5 mL), dried (MgSO^, filtered, 
and concentrated. The concentrate was purified by flash column chromatography on silica 
35 gel with 50% ethyl acetate/hexanes to provide the desired product. MS (ESI(-)) m/e 633 (M- 
H)'; ] H NMR (400 MHz, DMSO-d 6 ) 5 8.46 (d, 1H), 8.20 (dd, 1H), 8.00 (d, 2H), 7.97 (d, 
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2H), 7.79 (m, 4H), 7.58 (d, 1H), 7.45 (m, 2H), 7.40-7.28 (m, 5H), 4.06 (s, 2H), 1.90-1.50 (m, 
12H). 

Example 105 

5 4-(( 1 -adamant vlmethyD amino VN-(Y 2 , -methoxv( 1 , 1 , -biphenyl)-4-yDcarbonvn-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 21 A and Example 28 A for 
Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 574 (M-H)~; 
*H NMR (400 MHz, DMSO-c^) 5 8.67 (d, 1H), 8.59 (t, 1H), 7.94 (dd, 1H), 7.89 (dt, 2H), 
10 7.58 (dt, 2H), 7.39 (m, 2H), 7.31 (dd, 1H), 7.24 (dd, 1H), 7.05 (dt, 1H), 3.76 (s, 3H), 3.19 (d, 
2H), 2.00-1.55 (m, 15H). 

Example 106 

N-(Y2 -methoxvf 1 . 1 , -biphenvl)-4-vDcarbonyl)-3~nitro-4-((2- 
(phenylsulfanyDethvDainino)beTizenesulfonamide 
The desired product was prepared by substituting Example 21 A and Example 77B for 
Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 562 (M-H)~; 
*H NMR (400 MHz, DMSO-ds) 5 8.79 (t, 1H), 8.52 (d, 1H), 7.93 (dd, 1H), 7.89 (d, 2H), 7.58 
(d, 2H), 7.40-7.00 (m, 10H), 3.76 (s, 3H), 3.67 (q, 2H), 3.28 (t, 2H). 

Example 107 

N-((4 , -fluoro( 1 a 1 , -biphenvlV4-vncarbonvlV3-nitro-4-((2-(2- 
pvridinvlsulfanvnethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting 2-pyridinethiol and Example 78A 
for thiophenol and Example 27A in Example 27B. MS (ESI(-)) m/e 551 (M-H)"; *H NMR 
(300 MHz, DMSO-d6> 8 8.72 (t, 1H), 8.58 (d, 1H), 8.51-8.47 (m, 1H), 8.01 (dd, 1H), 7.96 (d, 
2H), 7.76 (dd, 2H), 7.69 (d, 2H), 7.64 (td, 1H), 7.44 (d, 1H), 7.35-7.25(m, 3H), 7.16-7.09 (m, 
1H), 3.72 (dt, 2H), 3.42 (t, 2H). 

30 Example 108 

3-nitro-N-(4-(l-oxo-23-dihydro-lH-inden-5-vl)benzovlV4-((2- 
(phenylsulfanvnethynamino^benzenesulfonamide 

Example 108A 

35 3-nitro-4-((2-(phenylsulfanynethyDaminoVN-( 4-(4 A5,5-tetramethvl- 1 .3 ,2-dioxaborolan-2- 

yDbenzovDbenzenesulfonamide 

-72- 



15 



20 



25 



j 



) 



The desired product was prepared by substituting Example 77B for Example 3A in 
Example 3C MS (ESI(-)) m/e 582 (M-H)~. 



Example 108B 

5 3-nitro-N-(4-( l-oxo-23-dihvdro-l H-inden-5~vnbenzovlV4-(r2- 

(phenvlsulfanvnethyDaminotbenzenesulfonamide 
The desired product was prepared by substituting 5-bromo-l-indanone and Example 
108 A for 4-bromo-l-iodobenzene and Example 3C, respectively, in Example 3D. MS (ESI(- 
)) m/e 586 (M-H)"; *H NMR (300 MHz, DMSO-da) 5 8.51 (d, 1H), 8.50 (t, 1H), 7.98 (m, 
10 2H), 7.89 (m, 2H), 7.71 (m, 4H), 7.40 (d, 2H), 7.31 (t, 2H), 7.20 (t, 2H), 6.98 (d, 1H), 3.60 (t, 
2H), 3.27 (t, 2H), 3.15 (t, 2H), 2.67 (t, 8H). 

Examples 109-1 and 109-2 

N z £4H(^4 a 4^ 

(phenYlsulfanvnethyl)amino)benzenesulfonaniide 

and 

N-(4-fZ3 A4a,5,6,7,8-octahvdro- 1 -naphthalenvDbenzovlV3-nitro-4-((2- 
(phenylsulfanyD ethyl) amino) benzenesulfonamide 
The desired product was prepared by substituting Example and Example 77B for 
Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 590 (M-H)~; 
*H NMR (400 MHz, DMSO-ds) 5 8.77 (t,lH), 8.60 (d, 1H), 7.92 (dd, 1H), 7.80 (d, 2H), 7.36 
(d, 2H), 7.40-7. 15 (m, 6H), 5.80 (m, 1H), 3.67 (q, 2H), 3.30 (t, 2H), 2.30-2.20 (m, 3H), 1.80- 
1.60 (m, 5H), 1.40-1.20 (m, 6H). 

25 Example 110 

N-(4-nA4a,5,6,7,8,8a-ortahydro^ 

(phenylsulfanyl) ethyl) amino)benzenesulfonamide 

and 

N-(4-OA4a5,6,7,8,8a-ortahvdro-2-napto 
30 (phenylsulfanynethynamino^benzenesulfonamide 

The desired product was prepared by substituting Example 57A and Example 78 B for 
Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 590 (M-H)"; 
*H NMR (400 MHz, DMSO-c^) 5 8.77 (t, 1H), 8.60(d, 1H), 7.92 (dd, 1H), 7.82 (d, 2H), 7.50 
(d, 2H), 7.40-7.15 (m, 6H), 6.25 (m, 1H), 6.18(m, 1H), 3.67 (q, 2H), 3.30 (t, 2H), 2.40 (m, 
35 3H), 1.70-1.20 (m, 12H). 

Example 1 1 1 
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N-(4-decahvdro-1-naphtha1envlbenzov1)-3-niti-o-4-((2- 
(phenvlsulfanv])ethvOamino)benzenesulfonamide 
The desired product was prepared by substituting Example 59A and Example 77B for 
Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(-)) m/e 592 (M-H) ; 
*H NMR (400 MHz, DMSO-d*) 8 8.77 (t,lH), 8.60 (d, 1H), 7.92 (dd, 1H), 7.78 (d, 2H), 7.45 
(d, 1H), 7.37 (d, 2H), 7.30-7.15 (m, 5H), 3.67 (q, 2H), 3.30 (t, 2H), 2.35 (m, 1H), 1.70-1.20 
(m, 16H). 

Example 112 

The desired product was prepared by substituting Example 60A and Example 77B for 
Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(-)) m/e 592 (M-H)"; 
*H NMR (400 MHz, DMSO-dg) 5 8.77 (t,lH), 8.60 (d, 1H), 7.92 (dd, 1H), 7.80 (d, 2H), 7.45 
(d, 1H), 7.37 (d, 2H), 7.30-7.15 (m, 5H), 3.67 (q, 2H), 3.30 (t, 2H), 2.55 (m, 1H), 1.70-1.20 
(m, 16H). 

Example 113 

3-nitro-4-(f 2-(nhenvlsulfanvnethvnamino VN-f 4-( 5.6.7. 8-tetrahydro- 1 - 
naphthalenvUbenzoyttbenzenesulfonamide 

Example U3A 
methvl 4-(5.6.7.8-tetrahvdro-l-nat>hthalenvnbenzoate 
The desired product was prepared by substituting 5,6,7,8-tetrahydro-l-naphthalenol 
for 4-tert-butylcyclohexanone in Examples 5A and 5B. MS (DCI) m/e 267 (M+H) . 

Example 113B 

3-nitrQ-4-((2-rphenvlsulfanvnethvnamin oVN-('4-(5.6.7.8-tetrahvdro-l- 
na phthalenvDbenzovDbenzenesulfonamide 
The desired product was prepared by substituting Example 1 13A and Example 77 A 
for Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(-)) m/e 586 (M-H) 
; X H NMR (400 MHz, DMSO-de) 6 8.77 (t,l H), 8.62 (d, 1H), 7.92 (dd, 1H), 7.90 (d, 2H), 
7.40-7.18 (m, 10H), 6.95 (dd, 1H), 3.67 (q, 2H), 3.30 (t, 2H), 2.80 (t, 2H), 2.49 (t, 2H), 1.75- 
1.60 (m,4H). 

Example 1 14A 
1 -bromo-4-fluoro-2-methoxvbenzene 
A mixture of 2-bromo-5-fluorophenol (2 mL, 17.8 mmol)), sodium hydride (0.5 g, 
20.8 mmol) and iodomethane (5 mL, 82 mmol) in DMF (20 mL) was heated to 60 °C, stirred 
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for 16 hours, diluted with ethyl acetate (100 mL), washed sequentially with 1M HC1, water, 
and brine, dried (MgS04), filtered, and concentrated to provide the desired product. 

Example 1 14B 

5 methyl 4'-fluoro-2 -methoxy( 1 « 1 '-biphenvD-4-carboxvlate 

The desired product was prepared by substituting Example 1 14A for Example 5 A in 
Example 5B. MS (DCI) m/e 262 (M+H) + 

Example 114C 

10 4-(( 1 -adamantvlmethvDamino V4 '-fluorof 1 a 1 f -biphenvl)-4-vl)carbonyl)- 2 , -methoxv-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 1 14B and Example 28A 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 592 (M-H)" 
; *H NMR (400 MHz, DMSO-c^) 8 8.67 (d, 1H), 8.56 (t, 1H), 7.92 (m, 3H), 7.52 (m, 2H), 
15 7.33 (m, 2H), 7.05 (dd, 1H), 6.86 (m, 1H), 3.59 (s, 3H), 3.18 (d, 2H), 2.46 (s, 6H), 1.98 (m, 
3H), 1.72-1.55 (m, 12H). 

Example 115 

4-( ( 2-( phenylsulfanyl) ethyl) aminoM'-fluorof 1 , 1 -biphenyl)-4- vD carbonvD- 2-methoxv-3- 
20 nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 1 14B and Example 77B 
for Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(-)) m/e 580 (M-H)" 
; l H NMR (400 MHz, DMSO-de) 5 8.79 (t, 1H), 8.52 (d, 1H), 7.93 (dd, 1H), 7.89 (d, 2H), 
7.58 (d, 2H), 7.40-7.19 (m, 7H), 7.05 (dd, 1H), 6.86 (m, 1H), 3.78 (s, 3H), 3.67 (q, 2H), 3.28 
25 (t, 2H). 

Example 116 

4-r(2-fphenylsulfanyl)ethvl)amino)-4 , -fluoro(l ,r-biphenyl)-4-vDcarbonylV 2-hydroxy-3- 

nitroberLzenesulfonamide 
30 A -78 °C solution of Example 1 15 (20 mg, 5.0 mmol) in dichloromethane (1 rnL) was 

treated with 1.0M boron tribromide in dichloromethane (0.2 mL, 0.2 mmol), warmed to room 
temperature over 16 hours, diluted with methanol (5 mL), and concentrated. The concentrate 
was purified by flash column chromatography on silica gel with 50-100% ethyl 
acetate/hexanes to provide the desired product. MS (ESI(-)) m/e 566 (M-H)"; *H NMR (400 
35 MHz, DMSO-da) 8 10.25 (s, 1H) 8.79 (t, 1H), 8.52 (d, 1H), 7.93 (dd, 1H), 7.89 (d, 2H), 7.61 
(d, 2H), 7.40-7.19 (m, 6H), 6.73 (m, 2H), 3.67 (q, 2H), 3.28 (t, 2H). 
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Example 1 17 

4-((2-(phenvlsulfanyl)ethyOamii]0 > )- (K8 t -quinoline)-4-yl)carbQnyl)- 2'-hydroxv-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting 8-bromoquinoline and Example 
5 108 A for 4-bromo-l-iodobenzene and Example 3C, respectively, in Example 3D. MS (ESI(- 
)) m/e 583 (M-H)"; ! H NMR (400 MHz, DMSO-c^) 5 8.89 (dd, 1H), 8.79 (t, 1H), 8.65 (d, 
1H), 8.45 (dd, 1H), 8.05 (dd, 1H), 7.99 (d, 2H), 7.83-7.70 (m, 4H), 7.59 (dd, 1H), 7.38 (d, 
2H), 7.30-7.19 (m, 4H), 3.69 (q, 2H), 3.28 (t, 2H). 

10 Example 118 

4-( (( 1 RV5-(dimethylamino)- 1 -(( phenylthio)methvl)pentvDamino VN-(Y2 -methoxv-4'-(3- 
morpholin-4-vlpropvl)-L 1 L biphenyl-4-yDcarbonylV3-nitrobenzenesulfonamide 
A solution of Example 194 (128 mg, 0.153 mmol) and 37% aqueous formaldehyde 
(0:1 5 mL) in 1 : 1 methanol/dichloromethane (4 mL) at room temperature was treated with 

15 MP-sodium cyanoborohydride (0.32 g, 0.767 mmol (2.42 mmol/g) and stirred for 6 hours at 
room temperature. The resin was filtered and washed with dichloromethane and the resulting 
solution was concentrated. The concentrate was purified by reverse phase preparative HPLC 
(using a C-18 column and a solvent system increasing in gradient from 10% to 100% 
acetonitrile/water containing 0. 1 % TFA) to provide the desired product. MS (ESI(-)) m/e 

20 788 (M-H)~; *H NMR (500 MHz, DMSO-d^) 8 10.4 (br s, 1H), 9.5 (br s, 1H), 8.56 (d, 1H), 
8.32 (d, 1H), 7.92 (d, 2H), 7.90 (dd, 1H), 7.59 (d, 2H), 7.28-7.23 (m, 4H), 7.17-7.09 (m, 3H), 
7.01 (d, 1H), 6.93 (dd, 1H), 4.16-4.10 (m, 1H), 3.97 (br s, 2H), 3.78 (s, 3H), 3.46 (br s, 2H), 
3.41-3.33 (m, 2H), 3.16-3.12 (m, 2H), 3.08 (br s, 2H), 2.99 (br s, 2H), 2.73 (s, 3H), 2.72 (s, 
3H), 2.69 (t, 2H), 2.06-2.01 (m, 2H), 1.82-1.76 (m, 2H), 1.60 (quint, 2H), 1.39-1.32 (m, 2H). 

25 

Example 119 

N-(4-f 4,4-dimethylpiperidin- 1 -yDbenzovl)-4-(Y( 1 R)-3 -morpholin-4-vl- 1 - 
((phenylthio)methyl)propyl)amino)-3-nitrobenzenesulfonamide 

30 Example 119A 

ethyl 4-(4,4-dimethvl-2,6-dioxopiperidin- 1 -vDbenzoate 
A solution of ethyl 4-aminobenzoate (1.0 g, 6. 1 mmol) and 3,3-dimethylglutaric 
anhydride (0.95 g, 6.7 mmol) in 1,2-dichloroethane (15 mL) was heated to reflux for 1 hour, 
cooled to room temperature, and treated dropwise with acetyl chloride (0.88 mL, 12.5 mmol). 
35 The mixture was heated to reflux for 1 hour, cooled to room temperature, diluted with 
dichloromethane, washed sequentially with water, saturated NaHCCh, and brine, dried 
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(MgS04), filtered, and concentrated to provide the desired product. MS(DCI(+)) m/e 290 
(M+H)* 



Example 119B 

5 ethyl 4-(4,4-dimethvlpiperidin- 1-vDbenzoate 

Example 1 1 9 A was processed according to the procedure described in Liebigs Ann. 
Chem. 1979, p. 461 to provide the desired product. MS(DCI(+)) m/e 262 (M+H) + 

Example 119C 

10 4-f 4,4-dimethylpiperidin- 1 -vD benzoic acid 

A solution of Example 119B (260mg, 1.0 mmol) and LiOH H 2 0 (158mg, 4.0 mmol) 
in THF (19 mL), water (5 mL), and methanol (5 mL) was heated to 75 °C for 18 hours, 
cooled to room temperature, concentrated, and adjusted to pH 3-4 with IN HC1. The 
precipitate was collected by filtration, washed with water, and dried under vacuum to provide 

1 5 the desired product. MS(DCI(+)) m/e 234 (M+H) + . 

Example 119D 

N-^-^^-dimethylpiperidin- 1 -yDbenzoyl)-4-((( 1RV3 -morpholin-4-yl- 1 - 
((phenylthio)methyl)propvnamino)-3-nitrobenzenesulfonamide 
20 The desired product was prepared by substituting Examples 1 19C and 463 A for 

Examples IB and 1C, respectively, in Example ID. MS(ESI(+)) m/e 682 (M+H) + ; *H NMR 
(300 MHz, DMSO-d*) 8 8.52 (d, 1H), 8.40 (d, 1H), 7.82 (dd, 1H), 7.72 (d, 2H), 7.28 (dd, 
2H), 7.27-7.07 (m, 4H), 6.89 (d, 2H), 4.15 (s, 1H), 3.54 (s, 4H), 3.30-3.25 (m, 6H), 2.50-2.32 
(m, 6H), 1.95-1.82 (m, 1H), 2.08-1.98 (m, 1H), 1.38 (t, 4H), 0.94 (s, 6H). 

25 

Example 120 

4-((( 1 IO-5-amino- 1 -((phenvlthio)methynpentyl > )amino)-N-r4-f 2-azaspiro(4.4 > )non-2- 

yl)benzoyl)-3 -nitrobenzenesulfonamide 

30 Example 120A 

methyl 4-( 1 ,3-dioxo-2-azaspirof 4.4)non-2-ynbenzoate 
The desired product was prepared by substituting methyl 4-aminobenzoate and 2- 
oxapiro(4.4)nonane-l,3-dione for ethyl-4-aminobenzoate and 3,3-dimethylglutaric anhydride, 
respectively, in Example 1 19A. MS(DCI(+)) m/e 288 (M+H) + 

35 

Example 120B 
methyl 4-f2-azaspiro(4.4)non-2-yDbenzoate 
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The desired product was prepared by substituting Example 120 A for Example 1 19A 
in Example 1 19B. MS(DCI(+)) m/e 260 (M+H) 



Example 120C 

5 4-(2-azaspiro(4.4)non-2-vDbenzoic acid 

The desired product was prepared by substituting Example 120B for Example 1 19B 
in Example 1 19C. MS(DCI(+)) m/e 246 (M+H) + . 



Example 120D 
10 tert-butvl (5R)-5-((4-(((4-(2-azaspgo(4^ 

nitrophenvl)ammoV6-(phenvlthio)hexvlcarbamate 
The desired product was prepared by substituting Examples 120C and 124C for 
Examples IB and 1C, respectively, in Example ID. MS(ESI(-)) m/e 750 (M-H)~. 

15 Example 120E 

4-((( 1 R)-5-amino- 1 -r(phenvlthio)methvDpentvDamino VN-(4>(2-aza spiro(4. 4)non-2- 

vDbenzovD-3-nitrobenzenesulfonamide 
A solution of Example 120D (24mg, 0.03 mmol) and 4N HC1 (0.5 mL) in dioxane at 
room temperature was stirred for 4 hours, partially concentrated, and treated with diethyl 
20 ether. The precipitate was filtered, washed with diethyl ether, and was dried under vacuum to 
provide the desired product. MS(ESI(+)) m/e 652 (M+H) + ; *H NMR (300 MHz, DIVISOR) 
6 11.89 (s, 1H), 8.52 (d, 1H), 8.31 (d, 1H), 7.86 (dd, 1H), 7.74 (d, 2H), 7.70 (s, 2H), 7.24- 
7.07 (m, 6H), 6.51 (d, 2H), 4.10 (m, 1H), 3.57 (s, 4H), 3.35 (m, 4H), 3.18 (s, 2H), 2.74 (m, 
2H), 1.86 (t, 2H), 1.76 (m, 2H), 1.65 (m, 4H), 1.55 (t, 4H). 

25 

Example 121 

4-((( 1 RV3-(dimethvlaminoV 1 -(rphenvlthio > >methvnT)ropvl > >aminoVN-(4-(4,4- 

dimethvlpiperidin- 1 -vflbenzovlV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Examples 1 19C and 122G for 
30 Examples IB and 1C, respectively, in Example ID. MS(ESI(+)) m/e 640 (M+H) + ; *H NMR 
(300 MHz, DMSO-de) 5 8.46 (d, 1H), 8.23 (d, 1H), 7.81 (dd, 1H), 7.72 (d, 2H), 7.82-7.15 
(m, 5H), 6.91 (d, 2H), 6.82 (d, 2H), 4.08 (m, 1H), 3.35 (m, 2H), 3.21 (t, 4H), 2.9 (m, 2H), 
2.56 (s, 6H), 2.04 (m, 2H), 1.39 (t, 4H), 0.94 (s, 6H). 



35 Example 122 

4-((( 1 RV3-(dimethvlamino ) - 1 -(( phenvlthio^methvnpropvnaminoVN-f (2 , -methoxv-4 t -(3 - 
morpholin-4-vlpropvlV 1 a 1 '-binhenvl^-vncarbonvD-S-nitrobenze nesulfonamide 
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Example 1 22 A 
tert-butvl f3RV3-r((9H-fluoren-9-vlmethoxv 
A solution of Fmoc-D-Asp(OtBu)-OH (9.0g, 21.8 mmol) and N,N- 
5 diisopropylethylamine (4.6 mL) in THF (100 mL) at -40 °C was treated with isobutyl 

chloroformate (3. 1 mL, 24. 1 mmol), warmed to 0 °C over 30 minutes, cooled to -20 °C, and 
treated slowly with sodium borohydride (1.64 g, 43.6 mmol) and methanol (10 mL). The 
reaction was gradually warmed to room temperature over 2 hours, diluted with ethyl acetate 
(200 mL), washed with water (100 mL) and brine (50 mL), dried (MgS0 4 ), filtered, and 
10 concentrated to provide the desired product. MS (ESI(+))m/e 398 (M+H) + . 

Example 122B 
tert-butyl (3RV3-(ff9H-fluoren-9-vlmethoxvk 

The desired product was prepared by substituting Example 122A for Example 27 A in 
1 5 Example 27B. MS (ESI(+)) m/e 490 (M+H) + . 

Example 122C 
4-fluoro-3 -nitrobenzenesulfonamide 
A mixture of 2-fluoronitrobenzene (141 g, 1 .0 mol) and chlorosulfonic acid (300 mL) 
20 was heated to 60 °C for 10 hours, cooled to room temperature, and slowly poured over ice 
(about 1 kg). The mixture was extracted with ether (4 L) and the combined extracts were 
concentrated to a final volume of approximately 2 L. The solution was cooled to -40 °C and 
treated with concentrated ammonium hydroxide (300 mL) at such a rate as to maintain an 
internal temperature of <1 0 °C. The mixture was separated and the aqueous phase was 
25 extracted with ethyl acetate (2 L). The combined organic phase and extracts were washed 
with 4M HC1 (300 mL) and brine (100 mL), dried (MgS0 4 ), filtered, and concentrated The 
concentrate was crystallized from ethyl acetate/hexane to provide the desired product 
Concentration of the mother liquor and crystallization of the concentrate provided additional 
product. MS (ESI(-)) m/e 219 (M-H)~ 

30 

Example 122D 

tert-butyl r3R)-3-((4-(aminosulfonvn-2-nitrophenvl)aminoV4-fphenvlthio)butanoate 
A mixture of Example 122B (600 mg, 1.23 mmol), Example 122C (298 mg, 1.34 
mmol), and N,N-diisopropylethylamine (3 mL) in DMF (3 mL) at 60 °C was stirred for 12 
35 hours, diluted with ethyl acetate ( 1 00 mL), washed with water (45 mL) and brine (10 mL), 
dried (MgSC>4), filtered, and concentrated. The concentrate was purified by flash column 
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chromatography on silica gel with 30% ethyl acetate/dichloromethane to provide the desired 
product. MS (ES1(+)) m/e 468 (M+H) + . 

Example 122E 

5 (3R)-3-((4-(aminosulfonvlV^ acid 

A mixture of Example 122D and 4M HC1 in 1,4-dioxane (10 mL) was stirred at 50 °C 
for 5 hours and concentrated to provide the desired product. MS (ESI(+)) m/e 412 (M+H)* . 

Example 122F 

10 (3 RV3 -((4-(aminosulfonylV 2-mtropheny 1) ainino)-N,N-dimethyl-4-(phenylthio)butanamide 
A solution of Example 122E (41 1 mg, 1 mmol), 2M dimethylamine in THF (1 mL), 
EDCI (296 mg, 1.5 mmol), and DMAP (10 mg ) in DMF (10 mL) at room temperature was 
stirred for 16 hours, diluted with ethyl acetate (200 mL), washed sequentially with IN HC1 
(50 mL), water (50 mL), and brine (20 mL), dried (MgS04), filtered, and concentrated. The 

15 concentrate was purified by flash column chromatography on silica gel with 100% ethyl 
acetate to provide the desired product. MS (ESI(+)) m/e 439 (M+H) + 

Example 122G 

4-((( 1 RV3-(dimethylaminoV 1 -(( phenvlthio)methYl)propvl)amino)~3- 
20 nitrobenzenesulfonamide 

A mixture of Example 122F (4.06 g, 9.25 mmol ) and 1M borane in THF (20 mL) at 
room temperature was stirred for 16 hours, treated with methanol (5.0 mL) and concentrated 
HC1 (2 mL), stirred at 80 °C for 3 hours, cooled to room temperature, adjusted to pH >7 with 
4M sodium carbonate, diluted with ethyl acetate (150 mL), washed with water (50 mL) and 
25 brine (10 mL), dried (MgS04), filtered, and concentrated. The concentrate was purified by 
flash column chromatography on silica gel with 20% methanol/dichloromethane to provide 
the desired product. MS (ESI(+)) m/e 425 (M+H) + . 

Example 122H 

30 4-formyl-2-methoxyphenyl trifluoroacetate 

A solution of vanillin (5.0 g, 32.9 mmol), N,N-phenyl(trifluoromethanesulfonimide 
(36 mmol), and triethylamine (36 mmol) in dichloromethane (100 mL) was stirred at room 
temperature overnight. The reaction mixture was diluted with ether (100 mL), filtered 
through silica gel (100 g), rinsed with a mixed solvent of ether/dichloromethane and 

35 concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 10% ethyl acetate/hexanes to provide the desired product. MS (DCI) m/e 285 (M+H) + . 
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Example 1221 

methyl 4 , -foiTnvl-2 , -methoxv- 1 3 1 -biphenvM-carboxvlate 
The desired product was prepared by substituting Example 1 22H for Example 5 A in 
Example 5B. MS (DCI(+)) m/e 288 (M+H) + . 

5 

Example 122 J 

methyl 4-(( 1 E)-3-tert-butoxv-3-oxoprop- 1 -enyP^'-methoxv- 1 3 1 -biphenvM-carboxvlate 
A mixture of (tert-butoxycarbonylmethylene)triphenylphospharane (2.25 g, 5.5 
mmol) and Example 1221 (1.35 g, 5.0 mmol) in THF (20 mL) at room temperature was 
10 stirred for 3 hours, diluted with hexanes (30 mL), and filtered through silica gel (50 g). The 
silica gel was rinsed with 50% dichloromethane/ether and the combined solutions were 
concentrated to provide the desired product. MS (ESI(-)) m/e 367 (M-H)~ 

Example 122K 

15 methyl 4 l -(3-tert-butoxy-3-oxopropylV2 -methoxv-1 J'-biphenyM-carboxylate 

The desired product was prepared by substituting Example 122 J for Example 5B in 
Example 5C. MS (ESI(-)) m/e 369 (M-H)'. 

Example 122L 

20 3-(2-methoxv-4 -f methoxvcarbonvlV 1 a 1 '-biphenvl-4-vDpropanoic acid 

The desired product was prepared by substituting Example 122K for Example 122D 
in Example 122E. 

Example 122M 

25 methyl 2 , -methoxy-4 t -(3-morpholin-4-yl-3-oxopropvl)-L 1 '-biphenvl-4-carboxvlate 

A solution of Example 122L (500 mg, 1.59 mmol) in dichloromethane (5 mL) was 
treated with 2M oxalyl chloride in dichloromethane (1 mL) and a drop of DMF, stirred for 1 
hour, concentrated under vacuum, and dissolved in dichloromethane (5 mL). The mixture 
was treated with morpholine (0.5 mL) and the resulted slurry was filtered through silica gel 

30 (10 g). The silica gel was rinsed with ethyl acetate and concentrated. The concentrate was 
purified by flash column chromatography on silica gel with 30% ethyl acetate/hexanes to 
provide the desired product. MS (ESI(+)) m/e 384 (M+H) + . 

Example 122N 

35 methyl 2 t -methoxv-4 , -(3-morpholin-4-vlpropvlVLr-biphenvl-4-carboxylate 

The desired product was prepared by substituting Example 122M for Example 122F 
in Example 122G. MS (ESI(+)) m/e 369 (M+H) + 
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Example 122Q 

2 , -methoxy-4'-0-morpholin-4-vlpropyl)- 1 , 1 '-biphenvl-4-carboxvlic acid 
The desired product was prepared by substituting Example 122N for Example 1 A in 
5 Example IB. 

Example 122P 

4-((( 1 RV3-(dimethylammoV 1 -((phenylthio^methyDpropynammoVN-f (2'-methoxv-4 f -(3- 
morpholin-4-ylpropylV 1 a 1 '"biphenvl~4-vncarbonylV3-nitrobenzenesulfonamide 
10 The desired product was prepared by substituting Examples 1220 and 122G for 

Example IB and 1C, respectively, in Example ID. MS (ESI(-)) m/e 760 (M-H)~; *H NMR 
(500 MHz, CD 3 OD) 5 8.73 (d, 1H), 8.31 (d, 1H), 7.99 (dd, 1H), 7.86 (d, 2H), 7.60 (d, 2H), 
7.28-7.25 (m, 3H), 7.09 (m, 4H), 7.00 (s, 1H), 6.94 (d, 1H), 4.22 (m, 1H), 4.03 (m, 2H), 3.81 
(s, 3H), 3.74 (t, 1H), 3.58 (t, 1H), 3.49 (m, 2H), 3.42 (dd, 1H), 3.25 (m, 3H), 3.18 (m, 3H), 
15 3.14 (m, 1H), 2.88 (s, 6H), 2.78 (t, 2H), 2.30 (m, 1H), 2.22 (m, 1H), 2.14 (m, 2H). 

Example 123 

4-((( 1 R)-5-amino- 1 -frphenvlthio)methvDpentyl)amino VN-(4-r4-ethyl-4~methvlpiperidin- 1 - 

vl)ben2ovl)-3-nitroben2enesulfonamide 

20 

Example 123 A 

methyl 4-(4-ethvl-4-methvl-2,6-dioxopiperidin" 1-vDbenzoate 
The desired product was prepared by substituting 3 -ethyl-3 -methy lglut aric anhydride 
and methyl 4-aminobenzoate for 3,3-dimethylglutaric anhydride and ethyl 4-aminobezoate, 
25 respectively, in Example 1 19A. MS(DCI(+)) m/e 290 (M+H) + . 

Example 123B 
methyl 4-(4-ethvl-4-methvlpiperidin- 1 -vDbenzoate 
The desired product was prepared by substituting Example 123 A for Example 1 19A 
30 in Example 1 1 9B. MS(DCI(+)) m/e 262 (M+H) + 

Example 123C 
4-(4-ethvl-4-methylpiperidin-l -vDbenzoic acid 
The desired product was prepared by substituting Example 123B for Example 1 19B 
35 in Example 1 19C. MS(DCI(+)) m/e 248 (M+H) + . 

Example 123D 
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tert-butvl (5RV5-(f4-(ff4-(4-ethvl-4-methvlpip^^^ 

nitrophenvl)ammoV6>(phenvlthio)hexvlcai-bamate 
The desired product was prepared by substituting Examples 123C and 124C for 
Examples IB and 1C, respectively, in Example ID. MS (ESI(-)) m/e 752 (M-H)~. 

5 

Example 123E 

4-((( 1 R)-5-amino- 1 -((phenylthio^methvnpentvnamino^-N-f 4-(4-ethvl-4-methvlpiperidin- 1 - 

vl)benzovlV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 123D for Example 120D 
10 in Example 120E. MS (ESI(-)) m/e 652 (M-H)"; *H NMR (300 MHz, DMSO-ci^ 5 12.0 (s, 
1H), 8.54 (d, 1H), 8.31 (d, 1H), 7.86 (dd, 1H), 7.75 (d, 2H), 7.10-7.25 (m, 6H), 6.94 (d, 2H), 
6.82 (d, 2H), 4.10 (m, 1H), 3.50 (m, 4H), 3.37 (m, 2H), 3.21 (m, 2H), 2.72 (m, 2H), 1.75 (m, 
2H), 1. 52 (m, 2H), 1.38 (m, 4H), L29 (m, 2H), 0.90 (s, 3H), 0.80 (t, 3H). 

15 Example 124 

N-(4-(8-azaspiro(4 . 5Mec-8-vnbenzovlV4-f((l RV5-(dimethvlaminoV 1 - 
(fphenvlthio)methvl)pentvl)amino)-3-nitrobenzenesulfonamide 

Example 124A 

20 tert-butvl N-((5R)-5-(((9H-fluoren-9-vlmethoxv)carbonvl)amino)-6-hydroxvhexvl) 

carbamate 

A solution of Fmoc-D-Lys(BOC)-OH (2.102 g, 4.5 mmol) in DME (5 mL) at -15 °C 
was treated successively with N-methylmorpholine (0.56 mL, 5.0 mmol) and isobutyl 
chloroformate (0.7 mL, 5 mmol), stirred for 2 minutes, and filtered. The filter cake was 
25 washed with DME (3x5 mL) and the combined filtrate and washings were cooled to -5 °C 
and treated with NaBH4 (0.3 g, 7.5 mmol) in water (5 mL) and additional water(250 mL) 
immediately afterwards. The mixture was stirred for 1 5 minutes and filtered. The filter cake 
was washed with water and dried to provide the desired product. MS (APCI) m/e 455 
(M+H) + . 

30 

Example 124B 

tert-butvl N-(f5RV5-rf(9H-fluoren-9-vlmethoxvkarbonvDamino)-6-fphenvlthio)hexvl) 

carbamate 

A mixture of Example 124A (2.0 g, 4.4 mmol), PhSSPh (1 .44 g, 6.6 mmol), and n- 
35 Bu 3 P (1 .65 mL, 6.6 mmol) in toluene (50 mL) at 80 °C was stirred for 1 8 hours and 

concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 25% ethyl acetate/hexanes. MS (APCI) m/e 547 (M+H) + 
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Example 124C 
tert-butvl (5RV5-((4-(aminosulfonvl)-2-nitropte 

A solution of Example 124B (0.65 g, 1.2 mmol), Example 122C (0.262 g, 1.2 mmol), 
5 and diisopropylethylamine (0.5 mL) in DMSO (5 mL) at 50 °C was stirred for 18 hours, 
diluted with ethyl acetate (100 mL), washed with water and brine, dried (Na2SC>4), filtered, 
and concentrated. The concentrate was purified by flash column chromatography on silica 
gel with 50% ethyl acetate/hexanes to provide the desired product. MS (ESI) m/e 523 (M- 
H)". 

10 

Example 124D 

9H-fluoren-9-vlmethvl ( 1 RV5-f dimethylamino ) - 1 -((phenylthio)methyDpentylcarbamate 
A solution of Example 124B (1 .36 g, 2.4 mmol) in dichloromethane (5 mL) and TFA 
(5 mL) was stirred at room temperature for 30 minutes, and concentrated. The concentrate 

15 was dissolved in acetic acid (1 mL) and 37% aqueous formaldehyde (5 mL), treated with 1M 
NaCNBH 3 in THF (10 mL), stirred for 30 minutes, adjusted to pH 7 with aqueous NaHC0 3 , 
and extracted with ethyl acetate(3 x 100 mL). The combined extracts were washed with 
water and brine„ dried (Na2SC>4), filtered, and concentrated The concentrate was purified by 
flash column chromatography on silica gel with 48:48:4 ethyl 

20 acetate/dichloromethane/methanol to provide the desired product. MS (ESI) m/e 475 
(M+H) + . 

Example 124E 

4-((( 1 RV5-(dimethvlaminoV 1 -((phenvlthio)methvl)pentvnamino)-3- 
25 nitrobenzenesulfonamide 

A solution of Example 124D (1.2 g, 2.5 mmol), Example 122C (0.66 g, 3.0 mmol), 
and diisopropylethylamine (1.0 mL) in DMSO (10 mL) was heated to 50 °C, stirred for 18 
hours, diluted with ethyl acetate (100 mL), washed with water and brine, dried (Na2S04), 
filtered, and concentrated. The concentrate was purified by flash column chromatography on 
30 silica gel with 50% ethyl acetate/dichloromethane to provide the desired product. MS (ESI) 
rn/e 453, 451 (M+H) + , (M-H)'. 

Example 124F 

N-(4-f8-azaspiro(4 . 5)dec-8-vnbenzovl)-4-(Y( 1 R)-5-f dimethvlamino )- 1 - 
35 ((phenylthio)methvl)pentyl)amino)-3-nitrobenzenesulfonamide 

A mixture of Examplel24E (35 mg, 0.07 mmol), Example 257C (35 mg, 0.135 
mmol), EDCI (50 mg, 0.28 mmol), and DMAP (50 mg, 0.35 mmol) in t-butanol (0.5 mL) and 
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1,2-dichloroethane (0.5 mL) at room temperature was stirred for 18 hours and concentrated. 
The concentrate was dissolved in 1: 1 DMSO/methanol (1 mL) and purified by preparative 
HPLC (using a C-18 column and a solvent system increasing in gradient from 10-95% 
acetontrile/water containing 0. 1 % TFA). The purified product was dissolved in 1 : 1 
dichloromethane/methanol, treated with 2M HC1 in diethyl ether (1 mL), and concentrated to 
provide the hydrochloride salt. MS (ESI) m/e 694 (M+H) + , m/e 692 (M-H)~. l H NMR (500 
MHz, DMSO-ck) 5 10.01 (m, 1H), 8.54 (d, 1H), 8.30 (d,lH), 7.87 (dd, 1H), 7.75 (d, 2H), 
7.27-7.09 (m, 6H), 6.94 (d, 2H), 4.12 (m, 1H), 3.34 (m, 4H), 3.20 (d, 2H), 2.95 (m, 2H), 2.69 
(s, 3H), 2.68 (s, 3H), 1.78 (m, 2H), 1.60 (m, 4H), 1.52-1.34 (m, 12H). 

Example 125 

4-ff4-amino- 1 -((phenvlthio)methvl) butyl) amino)-N-((4 f -fluoro- 1 a 1 -biphenyl-4-yl) carbonvD- 

3 -nitrobenzenesulfonamide 
A mixture of Example 384E (53 mg), triphenylphosphine (131 mg), and water (50 
mg) in THF (3 mL) was heated to 60 °C for 24 hours, cooled to room temperature, treated 
with 1M lithium hydroxide (2 mL), and stirred for 48 hours. The mixture was treated with 
4M HC1 (1 mL) and silica gel (2.0 g) and concentrated The concentrate was purified by 
flash column chromatography on silica gel with 10-30% methanol/dichloromethane to 
provide the desired product. MS (ESI(-)) m/e 607 (M-H)'; *H NMR (300 MHz, DMSO-ck) 6 
8.57 (d, 1H), 8.31 (d, 1H), 7.98 (d, 2H), 7.91 (dd, 1H), 7.70 (m, 4H), 7.57 (m, 3H), 7.32 (m, 
2H), 7.23 (dd, 2H), 7.13 (m, 4H), 4.20 (m, 1H), 3.37 (m, 2H), 2.78 (m, 2H), 1.81(m, 2H), 
1.60 (m, 2H). 

Example 126 

(3RV 3-( (4-f (((2 l -methoxv-4 , -(3-(neopentvlamino)-3-oxopropvl)- 1 , 1 '-biphenvl-4- 
yncarbonyl)amino)sulfonvlY-2-nitrophenvnamino)-N,N-dimethyl-4-(p 

Example 126 A 

4 < -(3-tert-butoxv-3-oxopropvl)-2 -methoxy- 1 a 1 "biphenyl-4-carboxylic acid 
A mixture of Example 122K (3.5 g), and potassium trimethylsilanolate (1.70 g) in 
THF (250 mL) at room temperature was stirred for 18 hours, diluted with ethyl acetate (400 
mL) and water (50 mL), and adjusted to pH 3 with 2N HC1. The organic phase was washed 
with water (150 mL) and brine (100 mL), dried (MgSC>4), filtered, and concentrated to 
provide the desired product. MS (DCI (+)) m/e 357 (M+H) + . 

Example 126B 
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tert-butvl 3-(4^((((4-((YlR)-3-(dimethvlamin^^^ 

3-nitrophenvl)sulfQnvl)aminQ)carbonyl)-2-methQxv- 1 , 1 '-biphenvI-4-vBpropanoate 
A solution of Example 122F (2.7g, 6.15 mmol), Example 126A (3.2 g, 9.2 mmol), 
EDCI (2.349 g, 12.3 mmol), and DMAP (3.752g, 30.75 mmol) in DMF ( 30 mL) and 
5 dichloroethane (30 mL) at room temperature was stirred for 16 hours, diluted with ethyl 
acetate, washed with water and brine, dried (MgS0 4 ), filtered, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 50% ethyl 
acetate/hexanes to provide the desired product. MS (ESI (-)) m/e 775 (M-H)~. 

10 Example 126C 

3-( 4'-( ( ( ( 4-((( 1 RV3-( dimethvlaminoV3-oxo- 1 -((phenvlthio)methvnpropvnaminoV3- 
nitrophenyDsulfonvl)amino > )carbonyn-2-methoxv- 1 3 1 -biphenvM-vDpropanoic acid 
A mixture of Example 126B in TFA (20 mL) and dichloromethane (20 mL) at room 
temperature was stirred for 1 hour and concentrated to provide the desired product. MS (ESI 
15 (+))m/c721 (M+H) + . 

Example 126D 

(3RV3-((4^(((2 > -methoxv-4 > -(3-(neopentvlaminoV3-oxopropvlVl . 1 '-biphenvl-4- 
vl)carbonvl)amino)sulfonvlV2-nitro^ 

20 A solution of Example 126C (50 mg, 0.069 mmol), neopentylamine (21 mg, 0.20 

mmol), EDCI (20 mg, 0.104 mmol), and HOBT (15 mg, 0.104 mmol) in N,N- 
dimethylacetamide (1 mL) and dichloroethane (0.5 mL) at room temperature was stirred for 
16 hours. The mixture was concentrated, dissolved in 1:1 DMSO/methanol (1.0 mL) and 
purified by reverse phase preparative HPLC (using a C-l 8 column and a solvent system 

25 increasing in gradient from 20 to 95% acetonitrile/water containing 0. 1% TFA) to provide the 
desired product. MS (ESI(-)) m/e 788 (M-H)"; *H NMR (300 MHz, DMSO-c^) 5 8.89 (br d, 
1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.70(br t, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 
7H), 7.00 (d, 1H), 6.90 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.42 (t, 2H), 2.90 (s, 3H), 2.79 
(s, 3H), 3.00-2.70 (m, 8H), 0.80 (s, 9H). 

30 

Example 127 

(3RV3-(Y4-f (((4 , -(3-hvdroxvpropvn-2 , -methoxv- 1 a 1 '-biphenvM- 
vlkarbonvl)amino)sulfonylV2-nifr^ 

35 Example 127A 

( 3R)-3-(Y 4-(((r4 , -r3-rrtert-butvirdimethvnsilvnoxv > )propvlV2 , >methoxv- 1 , 1 '-biphenvl-4- 
vl)carbonvl)amino)sulfonvlV2-nilTO^ 
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The desired product was prepared by substituting Example 45 IB for Example 126 A 
in Example 126B. MS (ES1(-)) m/e 803 (M-H)". 



Example 127B 

5 (3K)-3-((4-( ( (Y4'-(3-hvdroxvpropvn-2'-methoxv- 1 . 1 '-biphenvl-4- 

yDcarbonvnamino)sulfonvn-2-nitrophenyDamino')-N.N-dimethvl-4-(phenvlthio)butanamide 

The desired product was prepared by substituting Example 127A for Example 126B 
in Example 126C. The mixture was concentrated, dissolved in 1 : 1 DMSO/methanol (1 mL) 
and purified by reverse phase preparative HPLC (using a C-l 8 column and a solvent system 
10 increasing in gradient from 20-95% acetonitrile/water containing 0. 1% TFA). MS (ESI(-)) 
m/e 691 (M-H)"; *H NMR (300 MHz, DMSO-de) 6 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 
2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 
1H), 3.75 (s, 3H), 3.45 (m, 4H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 2H), 2.65 (t, 2H), 
1.75 (m, 2H). 

15 

Example 128 

(3RV3-f(4-rri(2'-methoxv-4 , -r3-oxo-3-pvrrolidin-l-vlpropvD-l.l'-biphenvl-4- 
yl)carbonyl)amino^sulfonyl)-2-iutrophenv^^ 

The desired product was prepared by substituting pyrrolidine for neopentylamine in 
20 Example 126. MS (ESI(-)) m/e 772 (M-H)"; *H NMR (300 MHz, DMSO-de) 5 8.89 (br d, 
1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.02 (d, 1H), 
6.92 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.42 (t, 2H), 3.28 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 
3.00-2.70 (m, 6H), 2.60 (t, 2H), 1.80 (m, 4H). 



25 Example 129 

(3R')-3-Cf4-(r((2'-methoxv-4'-f 3-oxo-3-(propvlamino')propyr)- 1 . 1 '-biphenvl-4- 
yl)carbonyl)amino)sulfonvlV2-nitTophenvnamino)-N.N-Q^memvl-4-(phenvlthio)butanamide 

The desired product was prepared by substituting propylamine hydrochloride for 
neopentylamine in Example 126 and adding N,N-diisopropylethylamine (0.1 mL) to the 
30 reaction mixture of Example 126D. MS (ESI(-)) m/e 760 (M-H)"; J H NMR (300 MHz, 

DMSO-de) 6 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.81 (br t, 1H) 7.58 
(d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.90 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.42 (t, 
2H), 2.90 (s, 3H), 2.79 (s, 3H), 3.00-2.70 (ra, 6H), 2.40 (t, 2H), 1.48 (m, 2H), 0.80 (t, 3H). ' 

35 Example 130 

( 3K)-3-(( ^4-rr('C2'-methoxv-4 , -(3-oxo-3-piperidin-l -vlpropvD-1 . 1 '-biphenvl-4- 
vl)carbonyDamino)sulfonyl)-2-nitrophenyl)amino)-N.N-dimethvl-4-fphenylthio > )butanamide 
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The desired product was prepared by substituting piperidine for neopentylamine in 
Example 126. MS (ESI(-)) m/e 786 (M-H)"; *H NMR (300 MHz, DMSO-cfc) 5 8.89 (br d, 
1H), 8.57 (d, 1H) 5 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.02 (d, 1H), 
6.92 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.42 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 3.00-2.70 
5 (m, 6H), 2.60 (t, 2H), 2.50 (t, 2H), 1.60 (m, 2H), 1.48 (m, 4H). 

Example 131 

isobutvl 4-(4-((((4-r((lR)-3-(dimethvlamino)- 1 -r(phenvlthio)metbvDpropyl>amino)-3- 
nitrophenynsulfonvnaminokarbonynphenvDpiperazine- 1 -carboxvlate 

10 

Example 131 A 
isobutvl piperazine-1 -carboxvlate 
A solution of piperazine (8.61 g, 0.1 mol) in 1M HC1 (200 mL) at room temperature 
was treated with isobutyl chloroformate (13.66 g, 13 mL, 0.1 mol), adjusted to pH 3 with 1M 
15 NaOH over 1 to 2 hours, stirred for 18 hours, quenched with 4M KOH, and extracted with 
dichloromethane (2 x 100 mL). The combined extracts were dried (MgSC>4), filtered, and 
concentrated to provide 10.9 g (59%) the desired product. MS (ESI(+)) m/e 187 (M+H) + . 

Example 13 IB 

20 isobutvl 4-(4-(ethoxvcarbonvl)phenvl)piperazine-l -carboxvlate 

The mixture of ethyl 4-fluorobenzoate (4.88 g, 29 mmol, 4.3 mL), Example 131 A 
(5.4 g, 29 mmol), and potassium carbonate (4.007 g, 29 mmol) in NMP (10 mL) was heated 
to 140 °C for 18 hours, poured into water, and filtered. The filter cake was washed with 
water and hexanes and dried under vacuum at 50 °C to provide 2.8 g (29 %) of the desired 

25 product. MS (ESI(+)) m/e 335 (M+H) + . 

Example 131C 
4-(4-(isobutoxvcarbonvDpiperazin- 1 -yDbenzoic acid 
A solution of Example 13 IB (2.8 g, 8.37 mmol) and 4M aqueous NaOH (10 mL) in 
30 1:1 THF/methanol (40 mL) was heated to reflux for 1 8 hours, and concentrated The 

concentrate was diluted with water and adjusted to pH 1 with concentrated HC1, treated with 
isobutyl chloroformate (3 mL), slowly adjusted to pH 12 with NaOH, and adjusted to pH 2 
with HC1. The mixture was filtered and the filter cake was dried under vacuum to provide the 
desired product. MS (ESI(-)) m/e 305 (M-H)". 

35 



-88- 



10 



Example 13 ID 

ispbut yj 4-f4-(((f4-((nRV3-(dimethvlamino)- 1-^phenvlthio)methvI)propvl)amino)-3- 
n itrophenvD sulfonvtt amino^carbonvT>phenvnpiperazine- 1 -carboxylate 
The desired product was prepared by substituting Example 13 1C and Example 122G 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 71 1 (M-H)" 
; 'H NMR (300 MHz, DMSO-d*) 5 8.46 (d, 1H), 8.23 (d, 1H), 7.81 (dd, 1H), 7.75 (d, 2H), 
7.34-7.30 (m, 2H), 7.28-7.21 (m, 2H), 7.19-7.12 (m 1H), 6.89 (d, 1H), 6.84 (d, 2H),4.11- 
4.01 (m, 1H), 3.81 (d, 2H), 3.54-3.46 (m, 4H), 3.33 (d, 2H), 3.21-3.17 (m, 4H), 2.85-2.75 (m 
2H), 2.52 (s, 6H), 2.09-1.96 (m, 2H), 1.88 (hept, 1H), 0.90 (d, 6H). 



Example 132 

r^R->-3-rr4-r(((2'-methoxv-4'-r3-oxo-3-f (2.2.2-trifluoro ethvnaminoWopvn- 1 , 1 '-biphenyl-4- 
y 1)r a r1^nvnaminoVsu1fonvlV2-ni^ 

The desired product was prepared by substituting trifluoroethylamine hydrochloride 
1 5 for neopentylamine in Example 1 26 and also adding N,N-diisopropylethylamine (0. 1 mL) to 
the reaction mixture in Example 126D. MS (ESI(-)) m/e 800 (M-H)"; *H NMR (300 MHz, 
DMSO-d6) 5 8.89 (br d, 1H), 8.57 (d, 1H), 8.52 (brt, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 
(d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.90 (dd, 1H), 4.45 (m, 1H), 3.90 (m, 2H), 3.75 (s, 
3H), 3.42 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 3.00-2.70 (m, 4H), 2.60 (t, 2H). 

20 

Example 133 

methvl N-(4-(((f 4'-f 3-hvdroxvpropvlV2'-me thoxv- 1 . 1 '-biphenyl-4- 
vncarbonvnamino^sulfonvn^-nitrophenv n-S-phenvl-L-cysteinate 

25 Example 133A 

methvl N-Ctert-butoxvcarbonylVS-phen vl-L-cvsteinate 
A 0 °C solution of N-(tert-butoxycarbonyl)-L-serine methyl ester (30 g, 137 mmol) 
and diisopropylamine (58 mL, 330 mmol) in dichloromethane (250 mL) was treated with 
methanesulfonyl chloride (1 1.65 mL, 151 mmol), stirred for 20 minutes, treated with 
30 thiophenol (15.5 mL, 1 5 1 mmol), warmed to room temperature, stirred for 30 minutes, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 10% ethyl acetate/hexanes to provide the desired product. MS (ESI(-)) m/e 310 (M-H) . 

Example 133B 

35 methvl S-phenvl-L-cvsteinate 

A mixture of Example 133 A in 1 : 1 dioxane/4M HC1 at room temperature was stirred 
for 3 hours, poured into saturated Na 2 C0 3 (400 mL), and extracted with ethyl acetate (3x 
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300 mL). The combined extracts were dried (Na 2 S0 4 ), filtered, and concentrated to provide 
the desired product. 



Example 133C 

5 methyl N-(4-(aminosulfonvlV2-nitrophenvlVS-phenvl-L-cvsteinate 

The desired product was prepared by substituting Example 133B and Example 122C 
for 2,2-dimethylcyclopentylamine and Example ID, respectively, in Example IE. MS (ESI(- 
)) m/e 410 (M-H)'. 

10 Example 133D 

methyl N-(4-f (((4 , "(3-hydroxvpropyn-2 , -methoxy- 1 , 1 ^biphenvM- 
yl)carbonvl)amino^sulfonvlV2-nitrophenyl)-S-phenyl-L-cysteinate 
The desired product was prepared by substituting Example 133C and Example 45 IB 
for Example 1C and Example IB, respectively, in Example ID. The crude product was 
15 dissolved in TFA (5 mL), heated to 50 °C for 2 hours, and concentrated. The concentrate 
was purified by flash column chromatography on silica gel with ethyl acetate to provide the 
desired product. *H NMR (300 MHz, DMSO-d*,) 5 1 .76 (tt, 2H), 2.65 (t, 2H), 3.43 (t, 2H), 
3.62 (s, 3H), 3.62 (m, 1H), 3.72 (m, 1H), 3.76 (s, 3H), 5.14 (m, 1H), 6.88 (d, 1H), 6.96 (s, 
1H), 7.10 (dd, 2H), 7.22 (d, 1H), 7.26 (dd, 2H), 7.58 (dd, 2H), 7.88 (dd, 2H), 7.93 (dd, 1H), 
20 8.58 (d, 1H), 8.88 (d, 1H). MS (ESI(-)) m/e 678 (M-H)". 

Example 134 

N-(4-(8-azaspiro(4. 5)dec-8-vl)benzovn-4>( ( ( 1 RV2-f dimethvlamino V 1 - 
((phenvlthio^methvnethyl)amino)-3-nilxobenzenesulfonamide 

25 

Example 134A 
tert-butvl ( 1 RV 1 -formvl~2-(phenylthio)ethvlcarbamate 
A solution of Example 133A (8. 1 g, 26.0 mmol) in dichloromethane at -78 °C was 
treated with 1M DIBAL-H in dichloromethane (52 mL, 52 mmol), stirred for 3 hours, 
30 quenched with methanol (20 mL), and poured into saturated NaH2P04. The mixture was 
extracted with ethyl acetate (3x 300 mL), and the combined extracts were dried (Na2SC>4), 
filtered, concentrated, and purified by flash column chromatography on silica gel with 30% 
ethyl acetate/hexanes to provide the desired product. MS (ESI(-)) m/e 280 (M-H)". 

35 Example 134B 

tert-butvl ( 1 R)-2-(dimethylamino V 1 -(( phenvlthio)methvl)ethvlcarbamate 
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A solution of Example 134A (1.25 g, 4.44 mmol), 2M dimethylamine in THF (2.7 
mL, 5.4 mmol), and NaBH(OAc)3 (1.32 g, 6.22 mmol) in dichloromethane at room 
temperature was stirred for 1 8 hours, and concentrated The concentrate was purified by 
flash column chromatography on silica gel with 10% ethyl acetate/hexanes to provide the 
5 desired product. MS (ESI(+)) m/e 3 1 1 (M+H) + . 

Example 134C 
(2RVN 1 .N 1 -chmethvI-3-f phenvlthio)propane- 1 ,2-diamine 
The desired product was prepared by substituting Example 134B for Example 133 A 
10 in Example 133B. 

Example 134D 

4-((( 1 R)-2-(dimethylaminoV 1 -(fphenvlthio)methvDetlryl) amino V3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 134C and Example 122C 
15 for 2 5 2-dimethylcyclopentylamine and Example ID, respectively, in Example IE. MS (ESI(- 
)) m/e 409 (M-H)". 

Example 134E 

N-(4-( r 8-azaspiro(4. 5)dec-8-vnbenzovl)~4-( ( ( 1 RY2-( dimethvlamino)- 1 - 
20 ((phenvlthio)methvl)ethvl)amino)~3-nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 134D and Example 257C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 650 (M-H)~ 
; ! H NMR (300 MHz, DMSO-c^) 5 1.41 (m, 4H), 1.48 (m, 4H), 1.59(m, 4H), 2.31 (s, 6H), 
2.63 (br s, 2H), 3.20 (m, 4H), 3.28 (dd, 1H), 3.35 (dd, 1H), 4.13 (m, 1H), 6.81 (d, 2H), 6.95 
25 (d, 1H), 7.13 (dd, 1H), 7.21 (dd, 2H), 7.31 (d, 2H), 7.72 (d, 2H), 7.82 (dd, 1H), 8.35 (d, 1H), 
8.43 (s, 1H). 

Example 135 

(3RV3-((4-f ((^-methoxv^^ Ll'- 
30 biphenyl-4-yl)carbonyl)amino)sulfonylV2-nilTOphenvl)amino)"N,N~dimethv 

(phenvlthio)butanamide 
The desired product was prepared by substituting l-tetrahydrofuran-3-ylmethanamine 
for neopentylamine in Example 126. MS (ESI(-)) m/e 802 (M-H)"; l H NMR (300 MHz, 
DMSO-ds) 5 12.5 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.92 (br t, 1H), 7.90 (d, 2H), 7.85 
35 (dd, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 
3H), 3.70-3.60(m, 4H), 3.42 (t, 2H) 3 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.40 (t, 
2H), 2.35(rn, 1H), 1.85 (m, 1H), 1.5 (m, 1H). 
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Example 136 

( 3R)-3-f ( 4-(((( 2'-methoxv-4'-r 3-oxo-3-(pentvlamino)propvlV 1 . 1 '-biphenvl-4- 
yDcaibonyl)amino)sulfonylV2-nitrophenyDaminoVN.N-dimethvl-4-(pheny 

The desired product was prepared by substituting pentylamine for neopentylamine in 
Example 126. MS (ESI(-)) m/e 788 (M-H)"; X H NMR (300 MHz, DMSO-d 6 ) 5 12.5 (br s, 
1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.80(br t, 1H), 7.58 (d, 2H), 
7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.42 (t, 2H), 2.90 
(s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 6H), 2.40 (t, 2H), 1.35(m, 2H), 1.25 (m, 4H), 0.85 (t, 
3H). 

Example 137 

( 3R)-3-( ( 4-( ( ((4'-( 2-f dimethvlaminoV2-oxoethvn-2'-methoxv- 1 . 1 '-biphenvl-4- 
yl)carbonyl)amino)sulfonyl)-2-nitrophen^ 

The desired product was prepared by substituting Example 441 A and Example 122F 
for Example 5C and Example 3A, respectively, in Example 5D. The mixture was 
concentrated, dissolved in 1 : 1 DMSO/methanol (1 .0 mL) and purified by reverse phase 
preparative HPLC with 20-95% acetonitrile/water containing 0. 1 % TFA to provide the 
desired product. MS (ESI(-)) m/e 732 (M-H)"; *H NMR (300 MHz, DMSO-de) 5 8.89 (br d, 
1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 
6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (m, 5H), 3.45 (t, 2H), 3.05 (s, 3H), 2.90 (s, 3H), 2.85 (s, 
3H), 2.79 (s, 3H), 3.10 (m, 2H). 

Example 138 

(3R)-3-(( 4-(( ((4'-( 3-r4-acetvlpiperazin- 1 -vD-3-oxopropvn-2'-methoxv- 1 . 1 '-biphenvl-4- 
yncarbonyl)amino)sulfonylV2-nifrophenyD 

The desired product was prepared by substituting 1-acetylpiperazine for 
neopentylamine in Example 126. MS (ESI(-)) m/e 829 (M-H)"; ! H NMR (300 MHz, DMSO- 
de) 5 12.5 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 
7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.70-3.40 (m, 
10H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 6H), 2.00 (s, 3H). 

Example 139 

N-((5R)-5-((4-(((4-(8-azaspho(4.5Mec-8-ynbenzovnamino)sulfonvlV2-nitrophenvDaminoV 
6-(phenylthio)hexyl)-lH-imidazole-l-carboxamide 
A solution of Example 287 (200 mg, 0.3 mmol) and l,r-carbonyldiimidazole (60 mg, 
0.33 mmol) in THF(10 mL) was heated to reflux for 5 hours. The mixture was concentrated 
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and the concentrate was purified by flash column chromatography on silica gel with 1 : 1 
dichloromethane/ethyl acetate to provide the desired product. MS (ESI) m/e 760 (M+H) + ; 'h 
NMR (300 MHz, DMSO-d 6 ) 5 9.46 (m, 1H), 8.48 (d, 1H), 8.20 (m,lH), 7.87 (dd, 1H), 7.73 
(d, 2H), 7.62 (s, 1H), 7.28-6.98 (m, 7H), 6.94 (d, 2H), 4.12 (m, 1H), 3.30-3.10 (m, 7H), 1.75 
(m, 2H), 1.60 (m,4H), 1.52-1.34 (m, 12H). 

Example 140 

( 3R)-3-( (4-(((( 2'-methoxv-4'-r3-oxo-3-Cftetrahvdrofuran-2-vlmethvnamino')propvlVl . 1 '- 
biphenyl-4-yl)carbonyl)amino)sulfonyn-2-nitrophenvl)amino)-N.N-dimethvl-4- 

fphenylthio)butanamide 
The desired product was prepared by substituting l-tetrahydrofuran-2-ylmethanamine 
for neopentylamine in Example 126. MS (ESI(-)) m/e 802 (M-H)"; l H NMR (300 MHz, 
DMSO-de) 5 12.3 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7,92 (brt, 1H), 7.90 (d, 2H), 7.85 
(dd, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 
3H), 3.70-3.40 (m, 3H), 3.45 (t, 2H), 3.10 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 
4H), 2.48 (t, 2H), 1.75 (m, 3H), 1.45 (m, 1H). 

Example 141 

(3RV3-((4-(r((4 , -(3-amino-3-oxopropvn-2'-methoxv-l , 1 '-biphenvl-4- 
yl)carbonvnamino)sulfonvl)-2-mfrophenvnamino)-N,N-mmethvl-4-(phenylthio)butanamide 

The desired product was prepared by substituting ammonium chloride for 
neopentylamine in Example 126 and adding N,N-diisopropylethylamine (0.1 mL) to the 
reaction mixture in Example 126D. MS (ESI(-)) m/e 718 (M-H)"; *H NMR (300 MHz, 
DMSO-dg) 5 12.4 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 
(d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 6.80 (br s, 2H), 4.45 (m, 1H), 3.75 
(s, 3H), 3.40 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 3. 10-2.70 (m, 4H), 2.42 (t,H). 

Example 142 

(3R)-3-fr4-('(fr4'-r3-(cvclobutvlaminoV3-oxopropvn-2'-methoxv-l . 1 '-biphenvl-4- 
vlkarbonvnamino^sulfonyD-2-nilTOphenvDaminoVN,N-dimethvl-4-(phenvlthio)butanamide 

The desired product was prepared by substituting cyclobutylamine for 
neopentylamine in Example 126. MS (ESI(-)) m/e 772 (M-H)"; *H NMR (300 MHz, DMSO- 
de) 5 12.4 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 8.05 (br d, 1H), 7.90 (d, 2H), 7.85 (dd, 
1H), 7.58 (d, 2H), 7.30-7. 12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 4.20 (m, 1H), 
3.75 (s, 3H), 3.45 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.45 (t, 2H), 2.12 (m, 
2H), 1.82 (m, 2H), 1.62 (m, 2H). 
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Example 143 

(3R)-3-«4-(( (( 4'-(3-(tert-butvlamino)-3-oxopiopvn-2'-methoxv- 1 , 1 '-biphenvl-4- 
ylkarbonvl)amino)sulfonvl)-2-nitrophenvDamino)-N,N-dimethyl-4-fphenylthio)butanamide 
The desired product was prepared by substituting tert-butylamine for neopentylamine 
5 in Example 126. MS (ESI(-)) m/e 774 (M-H)s *HNMR (300 MHz, DMSO-de) 6 12.4 (br s, 
1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.42 (br s, 1H), 
7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.45 (t, 2H), 2.90 
(s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.45 (t, 2H), 1.25 (s, 9H). 

10 Example 144 

(3K)-3-((4-(( iY2'-methoxv-4'-f 3-(methv1aminoV3-oxopropvn- 1 . 1 '-biphenvl-4- 
vDcarbonvl)amino)sulfonvlV2-nitrophenvD 

The desired product was prepared by substituting methylamine hydrochloride for 
neopentylamine in Example 126 and adding N,N-diisopropylethylamine (0. 1 mL) to the 
15 reaction mixture in Example 126D. MS (ESI(-)) m/e 732 (M-H)-; l H NMR (300 MHz, 

DMSO-de) 5 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.78 (br q, 1H), 7.58 
(d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.45 (t, 
2H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.52 (d, 3H), 2.45 (t, 2H). 

20 Example 145 

(3R)-3-(r4-a((2 , -memoxv-4'-(3-f(2-(2-methoxvethoxv)ethvnamino')-3-oxopropvn-l,l'- 
biphenvl-4-vl)carbonvnanrino)sulfonvl)-2-nitrophenvl)amino)-N,N-dimethvl-4- 

(phenylthio^butanamide 
The desired product was prepared by substituting 2-(2-methoxyemoxy)emylamine 
25 hydrochloride for neopentylamine in Example 126 and adding N,N-diisopropylethylamine 
(0.1 mL) to the reaction mixture in Example 126D. MS (ESI(-)) m/e 820 (M-H)"; J H NMR 
(300 MHz, DMSO-de) 5 8.89 (br d, 1H), 8.57 (d, 1H), 7.92 (br t, 1H), 7.90 (d, 2H), 7.85 (dd, 
1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (4 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 
3.50-3.45 (m, 8H), 3.26 (s, 3H), 3.20 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 3. 10-2.70 (m, 4H), 
30 2.45 (t, 2H). 

Example 146 

N-( 4-( 8-azaspiro(4. 5Mec-8-vl')benzovl')-4-( ( C 1 RV2-morpholin-4-vl- 1 - 
((phenylthio)methynethyDamino)-3-nitrobenzenesulfonarnide 

35 

i 

Example 146A 

tert-butvl ( 1 RV 2-morpholin-4-vl- 1 -((phenvlthio^methvD ethylcarbamate 
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The desired product was prepared by substituting morpholine for dimethylamine in 
Example 134B. MS (ESI(-)) m/e 351 (M-H)~. 



Example 146B 
(2RV 1 -morpholin-4-yl-3-(phenvlthio)propan-2-amine 
The desired product was prepared by substituting Example 146A for Example 133A 
in Example 133B. 



Example 146C 
4-((VlRV2-morpholin-4-yl-l-((phenvlthi^^ 

The desired product was prepared by substituting Example 146B and Example 122C 
for 2,2-dimethylcyclopentylamine and Example ID, respectively, in Example IE. MS (ESI(- 
)) m/e 451 (M-H)~. 

Example 146D 

N-(4-(8-azaspiro(4. 5)dec-8-vDbenzovl)-4-(f ( 1 RV2-morpholin-4-vl- 1 - 
f(phenvlthio)methyl)elJiynaminoV3>nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 146C and Example 257C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 692 (M-H)~ 
; *HNMR (300 MHz, DMSO-c^) 5 1.41 (m, 4H), 1.48 (m, 4H), 1.59(m, 4H), 2.38 (m, 2H), 
2.42 (m, 2H), 2.61 (d, 2H), 3.25 (m, 4H), 3.28 (dd, 1H), 3.42 (dd, 1H), 3.51 (m, 4H), 4.18 (m, 
1H), 6.85 (d, 2H), 7.05 (d, 1H), 7.11 (dd, 1H), 7.19 (dd, 2H), 7.31 (d, 2H), 7.71 (d, 2H), 7.83 
(dd, 1H), 8.40 (d, 1H), 8.48 (s, 1H). 

Example 147 

methyl N-(4-(r((4 f -(3-(dimethylamino)-3-oxopropyl)-2 f -methoxv-- 1 . 1 -biphenyl-4- 
yl)carbonynamino)sulfonvl > )-2"nitrophenvlVS-phenvl-L-cvsteinate 

Example 147A 

4 T -(3-f dimethylaminoV3-oxopropylV2 -methoxy- 1 , 1 -biphenyl-4-carboxylic acid 
The desired product was prepared by substituting Example 427A for Example 1 A in 
Example IB. 



Example 147B 

methyl N-(4-(((r4 t -(3-(dimethvlamino)-3-oxopropylV2'~methoxv-l a 1 , -biphenvl-4- 
yl)carbonynamino)sulfonvlV2-nitrophenvlVS-phenvl-L-cvsteinate 
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The desired product was prepared by substituting Example 147A and Example 133C 
for Example IB and Example 1C, respectively, in Example ID. MS (ES1(-)) m/e 719 (M-H) 
; *H NMR (300 MHz, DMSO-d 6 ) 5 2.64 (t, 2H), 2.82 (t, 2H), 2.82 (s, 3H), 2.95 (s, 3H), 3.61 
(s, 3H), 3.72 (m, 1H), 3.75 (m, 1H), 3.76 (s, 3H), 5.11 (m, 1H), 6.90 (d, 1H), 7.01 (s, 1H), 
5 7.11 (m, 2H), 7.21 (d, 1H), 7.26 (dd, 2H), 7.53 (dd, 2H), 7.89 (dd, 2H), 7.93 (dd, 1H), 8.55 
(d, 1H),8.81 (d, 1H). 

Example 148 
N-(4-(8-azaspiro(4.5Mec-8-yl)benzov^^^ 
10 ((phenylthio)methyl)ethyDamino)~3-nitrobenzenesulfonamide 

Example 148 A 

tert-butyl ( 1 RV2-(4-methvlpiperazin- 1 -ylV 1 -((phenvlthio)methyl)ethylcarbamate 
The desired product was prepared by substituting N-methylpiperazine for 
15 dimethylamine in Example 134B. MS (ESI(+)) m/e 366 (M+H) + . 

Example 148B 

(2R)- 1 -(4-methylpiperazin- 1 -yl)-3 -(pheny lthio)propan-2-amine 
The desired product was prepared by substituting Example 148 A for Example 133 A 
20 in Example 133B. 

Example 148C 

4-((( 1 RV2-(4-methvlpiperazin- 1 -vD- 1 -(( phenvlthio)methvl)ethvl)aminoV 3- 

nitrobenzenesulfonamide 
25 The desired product was prepared by substituting Example 148B and Example 122C 

for 2,2-dimethylcyclopentylamine and Example ID, respectively, in Example IE. MS (ESI(- 
)) m/e 464 (M-H)~. 

Example 148D 

30 N-f 4-( 8-azaspirof 4. 5Mec-8-vnbenzovlV4-( (( 1 RV2-(4-methvlpiperazin- 1 -vD- 1 - 

(fphenylthio)methyl)ethvnamino)"3-nilTobenzenesulfonamide 
The desired product was prepared by substituting Example 148C and Example 257C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 705 (M-H)" 
; J H NMR (300 MHz, DMSO-c^) 5 1.42 (m, 4H), 1.49 (m, 4H), 1.59 (m, 4H), 2.42 (s, 3H), 
35 3.20(m, 4H), 3.22-3.40 (m, 12H), 4.12 (m, 1H), 6.80 (d, 2H), 6.95 (d, 1H), 7.16 (dd, 1H), 
7.23 (dd, 2H), 7.31 (d, 2H), 7.71 (d, 2H), 7.81 (dd, 1H), 8.30 (d, 1H), 8.44 (s, 1H). 
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Example 149 

4-((( 1 RV3-( dimethylamino)- 1 -((phenylthio)methvl)propvnamino)-N-r(2 , -methoxy-4 , -(3-(4- 
methvlpiperazin- 1 -vlV3-oxopropvD- 1 , 1 '-biphenvl-4-vl)carbonvl > )-3-nitrobenzenesulfonamide 

5 Example 149A 

2'-methoxv-4 > -(3-(4-methvlpiperazin- 1 -vlV 3-oxopropvP- 1 3 1 '-biphenyl-4-carboxylic acid 
The desired product was prepared by substituting Example 362A for Example 1 A in 
Example IB. 

10 Example 149B 

4-((( 1 RV3-(dimethvlamino)- 1 -((phenylthio)methvl)propvnamino)--N--(;(2 , -methoxy-4 t -(3-(4~ 
methylpiperazin- 1 -yl)-3 -oxopropyD- 1 , 1 -biphenvM-vDcarbonvD-S -nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 149A and Example 122G 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 787, 789 (M- 
15 H)~, (M+H) + ; *H NMR (300 MHz, DMSO-ck) 5 2.05 (m, 2H), 2.20 (s, 3H), 2.28 (t, 4H), 2.56 
(s, 6H), 2.66 (t, 2H), 2.84 (t, 2H), 3.28 (d, 2H), 3.41 (m, 2H), 3.46 (t, 4H), 3.74 (s, 3H), 4.08 
(m, 1H), 6.89 (t, 2H), 6.98 (s, 1H), 7.16 (d, 1H), 7.18 (d, 1H), 7.25 (t, 2H), 7.32 (d, 2H), 7.38 
(d, 2H), 7.82 (dd, 1H), 7.88 (d, 2H), 8.21 (d, 1H), 8.48 (d, 1H). 

20 Example 150 

(3R)-3-(( 4-(Y(Y4'-(3-azetidin- 1 -vl-S-oxopropyl^'-methoxy- 1 a 1 '-biphenvl-4- 
vl)carbonvl)amino)sulfonvl)-2-ni1rophenvD 

The desired product was prepared by substituting azetidine hydrochloride for 
neopentylamine in Example 126 and adding N,N-diisopropylethylamine (0.1 mL) to the 
25 reaction mixture in Example 126D. MS (ESI(-)) m/e 758 (M-H)~; *H NMR (300 MHz, 

DMSO-ds) 6 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.30- 
7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 4.05 (t, 2H), 3.82 (t, 2H), 3.75 (s, 
3H), 3.45 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.35 (t, 2H), 2.15 (m, 2H). 

30 Example 151 

(3R)-3-r(4-(((f4 t -r3-( r isopropvlamino)-3-oxopropylV2 t -methoxv-l J-b^ 
vDcarbonvl)amino)sulfonylV2-nitro^ 

The desired product was prepared by substituting isopropylamine for neopentylamine 
in Example 126. MS (ESI(-)) m/e 760 (M-H)'; l H NMR (300 MHz, DMSO-c^) 5 8.89 (br d, 
35 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.60 (br d, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 
7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.85 (m, 1H), 3.75 (s, 3H), 3.45 (t, 2H), 2.90 
(s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.45 (t, 2H), 1.02 (d, 6H). 
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Example 152 

r3RV3-f(4^r(a'-methoxv-4 , -r3-('methvirpropvnarnino)-3-oxopropvn-l.l'-biphenvl-4- 
ylkarbonvDamino)sulfonviy2-nitrophe^ 
5 The desired product was prepared by substituting N-methyl-N-propylamine for 

neopentylamine in Example 126. MS (ESI(-)) m/e 774 (M-H) + ; *H NMR (300 MHz, 
DMSO-de) 5 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.30- 
7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.45 (t, 2H), 3.25 (t, 
2H), 2.95 (s, 3H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.65 (t, 2H), 1.50 (m, 9H), 
10 0.85 (t, 3H). 

Example 153 

(3R)-3-f f4-f (Y( 4'-(3-rr2-(dimethvlamino'>ethvDaminoV3-oxopropvn-2'-methoxv- 1.1'- 
biphenyl-4-yl)carbonyl)anTino)sulfonyl)-2-nitrophenvl)aminoVN,N-dimethyl-4- 
15 (phenvlthio)butanamide 

The desired product was prepared by substituting N,N-dimethylethylenediamine for 
neopentylamine in Example 126. MS (ESI(-)) m/e 789 (M-H)"; ! H NMR (300 MHz, DMSO- 
de) 6 9.25 (br s, 1H), 8.89 (br 4 1H), 8.57 (d, 1H), 8.12 (brt, 1H), 7.90 (d, 2H), 7.85 (dd, 
1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 
20 3.45 (m, 6H), 3.15 (t, 2H), 2.95 (s, 3H), 2.80 (s, 3H), 2.79 (s, 6H), 3.10-2.70 (m, 4H). 

Example 154 

(3RV3-(r4-((((4'-( 3-((2-( dimethvlamino')ethvn(methvnamino)-3-oxoDropvn-2 , -methoxv- 1,1'- 
biphenyl-4-yl)carbonvl)amino)sulfonvlV2-nitrophenvl)amino)-N,N-<limethvl-4- 
25 (phenylthio)butanamide 

The desired product was prepared by substituting N,N,N'-trimethylethylenediamine 
for neopentylamine in Example 126. MS (ESI(-)) m/e 803 (M-H)"; ! H NMR (300 MHz, 
DMSO-de) 5 9.25 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 
(d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.65 (m 
30 4H), 3.45 (t, 2H), 3. 15 (t, 2H), 2.95 (s, 3H), 2.90 (s, 3H), 2.82 (s, 6H), 2.79 (s, 3H), 3. 10-2.70 
(m,4H). 

Example 155 

(3RV3-C ( 4-(( ( ( 4'-( 3 -ftert-butvK methvnaminoV3-oxopropvl'>-2'-methoxv- 1 . 1 '-biphenvl-4- 
35 vncarbonynamino)sulfonvlV2-nitrophenyDaminoVN.N-dimethvl-4-(phenylthio)butanamide 
The desired product was prepared by substituting N-methyl-tert-butylamine for 
neopentylamine in Example 126. MS (ESI(-)) m/e 788 (M-H)"; ! H NMR (300 MHz, DMSO- 
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dt) 5 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 
7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.45 (t, 2H) 5 2.95 (s, 3H), 2.85 
(s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.60 (t, 2H), 1.35 (s, 9H). 

Example 156 

isobutvl 4-(4-((((4-((( 1 RV 5-amino- 1 -(( phenvlthio)methvDpentvl)aminoV3 - 
nitrophenvnsulfonvl)ammo)carbonynphenvnpiperazine- 1 -carboxvlate 

Example 156A 

isobutvl 44 4-((((4-((( 1 RV5-((tert-butoxvcarbonvn amino V 1 - 
(Yphenvlthio)methyl)pentvflamino)-3- 
nitrophenvDsulfonvl) amino) carbonvDphenyOpiperazine- 1 -carboxvlate , 
The desired product was prepared by substituting Example 13 1C and Example 124C 
for Example IB and Example 1C, respectively, in Example ID. 

Example 156B 

isobutvl 4-(4-((((4-((( 1 RV5-amino- 1 -(( phenylthio^methvDpentvDamino^-B- 
nitrophenvnsulfonvl)amino)carbonvl)phenynpiperazine- 1 -carboxvlate 
The desired product was prepared by substituting Example 156A for Example 120D 
in Example 120E. MS (ESI(-)) m/e 71 1 (M-H)~; ! H NMR (300 MHz, DMSO-da) 5 12.07 (br 
s, 1H), 8.54 (d, 1H), 8.32 (d, 1H), 7.86 (dd, 1H), 7.78 (d, 2H), 7.76 (br s, 1H), 7.26-7.08 (m, 
6H), 6.96 (d, 1H), 4.12-4.01 (m, 1H), 3.81 (d, 2H), 3.74-3.65 (m, 2H), 3.54-3.46 (m, 4H), 
3.38-3.34 (m, 4H), 2.78-2.70 (m, 2H), 1.88 (hept, 1H), 1.8-1.72 (m, 2H), 1.56-1.47 (m, 2H), 
1.45-1.35 (m, 2H), 0.90 (d, 6H). 

Example 157 

(3RV 3-(Y4-(Y r(4 , -f 3-(diethvlaminoV3-oxopropvn-2 , -methoxv- 1 , 1 '-biphenvl-4- 
yl)carbonyDamino)sulfonvD-2-nitTO 

The desired product was prepared by substituting diethylamine hydrochloride for 
neopentylamine in Example 126 and adding N,N-diisopropylethylamine (0. 1 mL) to the 
reaction mixture in Example 126D. MS (ESI(-)) m/e 774 (M-H)~; *H NMR (300 MHz, 
DMSO-d6) 5 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.30- 
7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.45 (t, 2H), 3.30 (m 
4H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.60 (t, 2H), 1.05 (2t, 6H). 

Example 158 
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4-(( ( 1 R)-5-amino- 1 -(( phenylthio)methvl)pentvl)amino)-N-f 4-( 6-azaspirof 2. 5)oct-6- 

yl)benzovl)-3-nitrobenzenesulfonamide 



Example 158 A 

5 ethyl 4-(l ,4-dioxa-8-azaspiro(4.5)dec-8-vr)benzoate 

A mixture of ethyl 4-fluorobenzoate (6.0 nxL, 41 mmol), l,4-dioxa-8- 
azaspiro(4,5)decane (13.5 mL, 102 mmol), and K 2 C0 3 (5.7g, 41 mmol) inNMP (35 mL) was 
stirred at 1 50 °C for 4 hours, cooled to room temperature, treated with water (0.5 L) and 
filtered. The filter cake was washed with water and dried briefly. The crude product was 
10 triturated with hexane, filtered, and dried under vacuum to provide the desired product. MS 
(DCI) m/e 292 (M+H) + . 

Example 158B 
ethyl 4-(4-oxopiperidin- 1 -yflbenzoate 
15 A solution of Example 158A (6.31g, 21.7 mmol) and 30% aqueous acetic acid (100 

mL) in THF (50 mL) was stirred at 95 °C for 6 hours, cooled to room temperature, 
concentrated, treated with water, and extracted with dichloromethane. The combined extracts 
were washed with water and brine, dried (MgSC>4), filtered, and concentrated to provide the 
desired product. MS (DCI) m/e 248 (M+H) + . 

20 

Example 158C 
ethyl 4-(4-methvlenepiperidin- 1 -yQbenzoate 
A 0 °C solution of methyltriphenylphosphonium bromide (500 mg, 1.4 mmol) in THF 
(1.5 mL) was treated dropwise with 1M sodium hexamethyldisilazide in THF (1 .4 mL), 
25 stirred for 15 minutes, and added dropwise to a 0 °C solution of Example 158B (0.25 g, 1.0 
mmol) in THF (2.1 mL). After stirring for 15 minutes, the reaction was quenched with water 
and was extracted with ethyl acetate. The combined extracts were washed with brine, dried 
(MgS04), filtered, and concentrated The concentrate was purified by flash column 
chromatography on silica gel with 9: 1 hexanes/ethyl acetate to provide the desired product. 
30 MS (DCI) m/e 246 (M+H) + . 

Example 158D 
ethyl 4-(6-azaspiro(2. 5)oct-6-vDbenzoate 
A mixture of methyl-3-nitro-l-nitrosoguanidine (1.18 g, 8.1 mmol), 40% KOH (3.4 
35 mL), and diethyl ether (12 mL) at 0 °C was stirred for 10 minutes. The organic phase was 
added slowly to a -25 °C solution of Example 158C and Pd(OAc) 2 (18 mg, 0. 1 1 mmol) in 
THF (8.8 mL). The mixture was stirred for 1 hour at -20 °C and concentrated The 
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concentrate was purified by flash column chromatography on silica gel with 9: 1 
hexanes/ethyl acetate to provide the desired product. MS (DCI) m/e 260 (M+H) \ 

Example 158E 

5 4-f 6-azaspiro(2. 5)oct-6-yl)benzoic acid 

The desired product was prepared by substituting Example 158D for Example 1 19B 
in Example 1 19C MS (DCI) m/e 232 (M+H) + . 

Example 158F 
10 tert-butvl (5RV5-(f4-f(f4-f6-azaspiro(2.^ 

nitrophenvDamino^-e-rphenylthio^hexvlcarbamate 
The desired product was prepared by substituting Example 158E and Example 124C 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 736 (M-H)~ 

15 

Example 158G 

4-((Y 1 RV 5-amino- 1 ~((phenYlthio)methyl)pentynamino)-N"(4-f6-azaspiro(2. 5toct-6- 

vDbenzoylV 3 -nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 158F for Example 120D in 
20 Example 120E. MS (ESI(+)) m/e 654 (M+H) + ; *H NMR (300 MHz, DMSO-c^) 5 12.0 (s, 
1H), 8.54 (d, 1H), 8.32 (d, 1H), 7.86 (dd, 1H), 7.75 (d, 2H), 7.25-7.05 (m, 6H), 6.96 (d, 2H), 
6.82 (d, 2H), 4.10 (m, 1H), 3.50 (m, 4H), 3.90 (m, 6H), 3.43 (m, 4H), 3.36 (m, 2H), 2.72 (m, 
2H), 1. 78 (m, 2H), 1.52 (m, 2H), 1.39 (m, 4H). 

25 Example 159 

4-((( 1 RV 5-(dimethvlamino)- 1 -( (phenvlthio)methvl)pentvl)amino VN-(4-(4,4- 

dimethvlpiperidin- 1 -yl)benzovn-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 124E and Example 1 19C 
for Example 1C and Example IB, respectively, in Example ID. MS(ESI(+)) m/e 694 
30 (M+H) + , l H NMR (500 MHz, DMSO-c^) 5 12.06 (s, 1H), 10.57 (s, 1H), 8.55 (d, 1H), 8.31 
(d, 1H), 7.88 (dd, 1H), 7.78 (d, 2H), 7.24 (m, 3H), 7.30 (m, 2H), 7.15 (t, 2H), 7.10 (d, 1H), 
7.05 (m, 2H), 4.13 (m, 1H), 3.35 (d, 6H), 2.94 (m, 2H), 2.67 (d, 6H), 1.77 (m, 2H), 1.65 (m, 
2H), 1.59 (m, 4H), 1.51 (m, 4H), 1.43 (m, 4H), 1.38 (m, 2H). 

35 Example 160 
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(3R)-3-(Y 4-(((( 2 , -methoxy-4 , -(3-( ( 2-methoxvethynf methynamino)-3-oxopropvlV Lllz 
biphenvl-4-vlkarbonyl)amino)sulfonyl)-2^ 

(phenvlthio)butanamide 
The desired product was prepared by substituting N-(2-methoxyethyl)methylamine 
5 for neopentylamine in Example 126. MS (ESI(-)) m/e 790 (M-H)~; l H NMR (300 MHz, 

DMSO-d*) 6 12.45 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 
(d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.45 (t, 
4H), 3.25 (s, 3H), 2.90 (s, 3H), 2.85 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 6H), 2.60 (t, 2H). 

10 Example 161 

(3RV3-((4-((Y(4'-f 3-(f 3-f dimethvlamino)propvl > )ammoV3-oxopropvl)-2 , -methoxv- IJ^ 
biphenvl-4-yflcarbonvl)amino)sulfonv^ 

(phenvlthio^butanarnide 
The desired product was prepared by substituting N,N-dimethylpropanediamine for 
15 neopentylamine in Example 126. MS (ESI(-)) m/e 803 (M-H)~; *H NMR (300 MHz, DMSO- 
de) 8 9.25 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 8.05 (br t, 1H), 7.90 (d, 2H), 7.85 (dd, 
1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 
3.45 (m4H), 3.15 (t, 2H), 2.90 (s, 3H), 2.80 (s, 3H), 2,75 (2s, 6H), 3.10-2.70 (m, 4H), 
2.45(m, 2H), 1.75 (m, 2H). 

20 

Example 162 

4-(((4-(aminomethvnbicvclo(2.^^ 

vl)benzovlV3-nitrobenzenesulfonamide 

25 Example 162A 

tert-butvl (4-(( (4-(aminosulfonvlV2-nitrophen^ 1 - 

yDmethvlcarbamate 
A suspension of 1 ,4-diaminomethyl(2,2,2)bicyclooctane (1.04 g, 6.2 mmol), 
diisopropylethylamine (2 mL) and Example 122C (1.36 g, 6.2 mmol) in 1 ,2-dichloroethane 
30 (20 mL) was stirred for 3 days at 75 °C and concentrated The concentrate was redissolved in 
methanol (30 mL), treated with diisopropylethylamine (2 mL) and BOC 2 0 (1.636 g), heated 
to 50 °C, filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 0-3% methanol/dichloromethane to provide the desired 
product. MS (ESI(-)) m/e 467 (M-H)". 

35 
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Example 162B 

tert-butvl (4-((( 4-( ( ( 4-f 8-azaspiro( 4. 5^dec-8-vnben20vnamino^suIfonvn-2- 
nitrophenynamino)methynbicvclo(2.2.2)oct-l-vnmethylcarbarnate 
The desired product was prepared by substituting Example 162A and Example 257C 
5 for Example 1C and Example IB, respectively, in Example ID. 

Example 162C 
4-(Y(4-(arrunomethyl)bicyclo(2.2.2)oct-l^ 

y0benzovlV3-nitrobenzenesulfonamide 
10 The desired product was prepared by substituting Example 162B for Example 120D 

in Example 120E. MS (ESI(-)) m/e 608 (M-H)"; *H NMR (300 MHz, DMSO-de) 5 1 1.97 (br 
s, 1H), 8.63 (d, 1H), 8.48 (t, 1H), 7.93 (dd, 1H), 7.71 (d, 2H), 7.70 (br s, 3H), 7.31 (d, 1H), 
6.92 (d, 2H), 3.74-3.64 (m, 2H), 3.36-3.31 (m, 4H), 3.23 (d, 2H), 2.56 (q, 2H), 1.62-1.57 (m, 
4H), 1.52-1.40 (m, 16H). 

15 

Example 163 

(3RV3-C ( 4-f ( ((4'-( 3-fbis( 2-memoxvemvnaminoV3-oxopropvn-2'-methoxv- 1 . 1 '-biphenvl-4- 
yl)carbonyDammoWlfonvl)-2-nitTophenyl)ann^^ 

The desired product was prepared by substituting bis(2-methoxyethyl)amine for 
20 neopentylamine in Example 126. MS (ESI(-)) m/e 834 (M-H)"; *H NMR (300 MHz, DMSO- 
de) 8 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 
7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.45 (m, 10H), 3.25 (s, 6H), 
2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 6H). 

25 Example 164 

f3Ry3-(f4-(((f4'-(3-((3-(dimemylam 

1 , 1 '-biphenvl-4-yncarbonvDamino)sulfonylV2-m^ophenvl)amino)-N.N-dimethy 

(phenylthio)butanamide 
The desired product was prepared by substituting N,N,N'-trimethylpropylenediamine 
30 for neopentylamine in Example 126. MS (ESI(-)) m/e 817 (M-H)"; ! H NMR (300 MHz, 

DMSO-de) 5 9.25 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 
(d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.45 (m 
4H), 3.15 (t, 2H), 2.98 (s, 3H), 2.90 (s, 3H), 2.80 (s, 3H), 2.75 (2s, 6H), 3.10-2.70 (m, 4H), 
2.45 (m, 2H), 1.75 (m, 2H). 

35 

Example 165 
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4-(3-(2-methoxv-4 , ~((f(3-nitro-4-ff2- 
(phenylthio)ethvnaminQ)phenv1)sulfonvl > >aniino)carbonvn-K 1 '-biphenvl-4- 
vDpropvfipiperazine- 1 -carboximidamide 
A solution Example 183D (200 mg, 0.29 mmol), lH-pyrazole-l-carboxamidine 
5 hydrochloride (42 mg, 0.29 mmol), and diisoopropylethylamine (0. 101 mL, 0.58 mmol) in 
DMF was stirred at 45 °C for 24 hours. The mixture was purified by reverse-phase HPLC 
using 50% CH 3 CN/water to provide the desired product. MS (ESI(-)) m/e 730 (M-H)~; *H 
NMR (300 MHz, DMSO-c^) 5 2.12 (m, 2H), 2.70 (m, 2H), 3.10 (m, 2H), 3.30 (dd, 2H), 
3.25-3.55 (m, 6H), 3.68 (m, 4H), 3.79 (s, 3H), 6.92 (d, 1H), 7.04 (s, 1H), 7.15 (s, 2H), 7.19 
10 (dd, 1H), 7.25 (d, 2H), 7.32 (m, 2H), 7.49 (s, 1H), 7.58 (d, 1H), 7.92 (dd, 1H), 8.62 (d, 1H), 
8.80 (dd, 1H). 

Example 166 

N-(4-( 1 -butyl-2-oxo-2,3-dihvdro- 1 H-benzimidazol-5-vDbenzovlV4-(r( 1 RV3- 
15 (dimethylamino )- 1 -(( phenylthio^methvDpropvr) amino V3-nitrobenzenesulfonamide 

Example 166A 
4-bromo-N-butvl-2-nitroaniline 
A solution of butylamine (1 .25 g, 17.1 mmol) in DMSO (14 mL) was treated with 4- 
20 bromo-l-fluoro-2-nitrobenzene (1.50 g, 6.82 mmol), heated to 70 °C for 1 hour, added to 1M 
HC1 (60 mL), and extracted with diethyl ether (3 x 75 mL). The combined extracts were 
washed with brine (20 mL), dried (Na2S04), filtered, and concentrated to provide the desired 
product. 

25 Example 166B 

4-bromo-N 1 -butvlbenzene- 1 ,2-diamine 
A mixture of Example 166A (1.82 g, 6.66 mmol) and tin(II) chloride dihydrate (3.76 
g, 16.6 mmol), and concentrated HC1 (22 mL) in isopropanol (30 mL) at room temperature 
was stirred for 90 minutes, adjusted to pH 6.5-7.5 using NaHCC>3 and 6M NaOH, and 

30 filtered. The filter cake was washed with water and ethyl acetate, and the filtrate was 
separated. The aqueous phase was extracted with ethyl acetate (3 x 50 mL) and the 
combined organic phases were washed with brine (20 mL), dried (Na2SC>4), filtered, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 20-50% ethyl acetate/hexanes to provide the desired product. 
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Example 166C 
5-bromo- 1 -butvl- 1 ,3-dihvdro-2H-benzimidazol-2-one 
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A mixture of Example 166B (1.36 g, 5.59 mmol) and triphosgene (582 mg, 1.96 
mmol) in dioxane was heated to reflux for 1 6 hours and concentrated. The concentrate was 
purified by flash column chromatography on silica gel with 30% ethyl acetate/hexanes to 
provide the desired product. 

5 

Example 166D 

4-( 1 -butvl-2-oxo-23-dihvdro- 1 H-benzimidazol-5-vD benzoic acid 
The desired product was prepared by substituting Example 166C for 6-bromoindole 
in Example 4A. 

10 

Example 166E 

N-(4-f 1 -butvl-2-oxo-23-dihvdro- 1 H-benzimidazol-5-vnbenzovn-4-((( 1 RV3- 
(dimethylaminoV 1 -(Yphenylthio)methvDpropvDamino V3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 166D and Example 122G 
15 for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 715, 717 (M- 
H)", (M+H) + ; *H NMR (300 MHz, DMSO-ds) 5 0.91 (t, 3H), 1.30 (q, 2H), 1.63 (tt, 2H), 2.15 
(m, 2H), 2.70 (s, 6H), 3.10 (m, 2H), 3.30 (d, 2H), 3.80 (t, 2H), 4.10 (m, 1H), 6.89 (t, 2H), 
6.95 (s, 1H), 6.98 (d, 1H), 7.15-7.25 (m, 3H), 7.26-7.36 (m, 3H), 7.56 (d, 2H), 7.85 (dd, 1H), 
7.94 (d, 2H),8.13(d, 1H), 8.20 (d, 1H), 8.48 (d, 1H), 10.91 (s, 1H). 

20 

Example 167 

isobutvl 4-(4-((((4-((( 1 R)-3-morpholin-4-yl- 1 -( rphenvlthio)methvl)propvl)amino)-3- 
nitrophenvl)sulfonvl > )amino)carbonvl)phenvl)piperazme-l-carboxvlate 
The desired product was prepared by substituting Example 13 1C and Example 463 A 
25 for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 753 (M-H)~ 
; l U NMR (300 MHz, DMSO-ds) 5 8.51 (d, 1H), 8.37 (d, 1H), 7.81 (dd, 1H), 7.76 (d, 2H), 
7.32-7.11 (m, 5H), 7.06 (d, 1H), 6.91 (d, 2H), 4.20-4.08 (m, 1H), 3.81 (d, 2H), 3.56-3.46 (m, 
8H), 3.36 (d, 4H), 3.35-3.26 (m, 4H), 2.57-2.45 (m, 2H), 2.09-1.97 (m, 2H), 1.88 (heptet, 
1H), 0.90 (d, 6H). 

30 

Example 168 
4-(3-( r 2-methoxv-4 t -((((3-nitro-4-((2- 
rphenvlthio)ethyl)amino)phenvnsulfonvl)amino)carbonvn-l\r-biphenvl-4- 
yl)propyl)piperazine- 1 -carboxamide 
35 A solution of Example 1 83D and trimethylsilyl isocyanate in THF at room 

temperature was stirred for 24 hours and concentrated. The concentrate was purified by flash 
column chromatography on silica gel with 10/10/80 methanol/acetonitrile/ethyl acetate to 
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provide the desired product. MS (ESI(-)) m/e 731 (M-H)~; l H NMR (300 MHz, DMSO-d^) 5 
1.79 (m, 2H), 2.31 (br s, 6H), 2.51 (dd, 2H), 3.28 (m,'4H), 3.32 (s, 3H), 3.60 (m, 2H), 3.73 (s, 
3H), 5.91 (s, 2H), 6.85 (d, 1H), 6.92 (s, 1H), 6.97 (d, 1H), 7.18 (d, 1H), 7.20 (d, 1H), 7.31 
(dd, 2H), 7.39 (m, 3H), 7.88 (d, 2H), 8.50 (s, 1H). 

Example 169 

N-(4-(2-azaspiro(4.4 > )non~2-vl > )benzovlV3-nitro-4-((2' 
(phenylthio)ethvl)arnino)benzenesulfonamide 
The desired product was prepared by substituting Example 1 20C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 579 (M-H)~ 
; *H NMR (300 MHz, DMSO-d6) 5 1 1.87 (s, 1H), 8.76 (t, 1H), 8.60 (d, 1H), 8.32 (d, 1H), 
7.91 (dd, 1H), 7.72 (d, 2H), 7.37 (dd, 2H), 7.26 (t, 2H), 7.17 (m, 2H), 6.50 (d, 2H), 3.65 (m, 
2H), 3.25-3.38 (m, 4H), 3.17 (s, 2H), 1.85 (t, 2H), 1.65 (m, 4H), 1.55 (m, 4H). 

Example 170 

3-nitro-N-f 4-( 1 -(3-phenylpropvD- 1 H-benzimidazol-5-yl)benzovlV4-rf 2- 
(phenvlthio)elJiyl)amino)benzenesulfonamide 

Example 170A 
4-bromo-N 1 -(3-phenvlpropvl)benzene- 1 ,2-diamine 
The desired product was prepared by substituting 3-phenylpropylamine for 
butylamine in Examples 166 A and 166B. 

Example 170B 
5-bromo- 1 -(3-phenylpropyl)- 1 H-benzimidazole 
A solution of Example 170A (560 mg, 1.83 mmol) in trimethyl orthoformate (10 mL) 
at 95 °C was stirred for 16 hours and concentrated. The concentrate was purified by flash 
column chromatography on silica gel with 50-100% ethyl acetate/hexanes to provide the 
desired product. 

Example 170C 
4-( 1 -(3-phenvlpropvD- 1 H-benzimidazol-5-vl)benzoic acid 
The desired product was prepared by substituting Example 170B for 6-bromoindole 
in Example 4A. 

Example 170D 
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3-nitro-N-(4-(l-(3-phen^ 

(phenvlthio)ethvl)amino)benzenesulfonarnide 
The desired product was prepared by substituting Example 170C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. *H NMR (300 MHz, 
5 DMSO-d*) 5 2.51 (tt, 2H), 2.61 (tt, 2H), 3.28 (t, 2H), 3.61 (dt, 2H), 4.30 (t, 2H), 7.00 (d, 1H), 
7.15-7.35 (m, 9H), 7.40 (dt, 2H), 7.59 (dd, 1H), 7.69 (dd, 2H), 7.89 (dd, 1H), 7.97 (m, 3H), 
8.28 (s, 1H), 8.52 (d, 1H), 8.52 (t, 1H). 

Example 171 

10 tert-butvl ( 5RV5-(Y4-(Y ( 4-(4-ethvl-4-methvlpiperidin- 1 -vnbenzovnamino > >sulfonvlV2- 

nitrophenynamino)-6-(phenvlthio)hexvlcarbamate 
The desired product was prepared by substituting Example 123C and Example 124C 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 752 (M-H)" 
; l H NMR (300 MHz, DMSO-ds) 5 11.95 (s, 1H), 8.54 (d, 1H), 8.31 (d, 1H), 7.84 (dd, 1H), 
15 7.74 (d, 2H), 7.25-7.08 (m, 6H), 6.92 (d, 2H), 6.72 (t, 1H), 4.08 (s, 1H), 3.46 (t, 1H), 3.44 (t, 
1H), 3.24-3.14 (m, 2H), 2.87 (m, 2H), 1.73 (m, 2H), 1.31 (s, 9H), 1.40-1. 22 (m, 10H), 0.90 (s, 
3H), 0.80 (t, 3H). 

Example 172 

20 (3R)-3-((4-((((2'-methoxv-4^^ 

yl) carbonvD amino)sulfonvl>-2-nitrophenyl > ) amino) -N,N-dimethvl-4-f phenvlthio)butanamide 
The desired product was prepared by substituting 3-methoxypropylamine for 

neopentylamine in Example 126. MS (ESI(-)) m/e 790 (M-H)"; *H NMR (300 MHz, DMSO- 

de) 6 12.45 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.82 (br t, 
25 1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 

3.45 (t, 2H), 3.25 (t, 2H), 3.18 (s, 3H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 6H), 2.45 (t, 

2H), 1.60 (m, 2H). 

Example 173 

30 tert-butvl 1 -benzvl-2-f4-r4-(rrr3-nitro-4-r(;2- 

(phenylthio)ethyl > )amino)phenvl > ) sulfonvDamino^carbonvnphenyDpiperazin- 1 - 

vflethylcarbamate 

Example 173 A 

35 3 -nitro-4-((2-(phenylthio)ethynaminoVN-r4-piperazin- 1 -vlbenzovDbenzenesulfonamide 
The desired product was prepared by substituting Example 405 for Example 120D in 
Example 120E. MS (ESI(-)) m/e 540 (M-H)". 
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Example 173B 
tert-butvl l-benzvl-2-f4-(4-(f((3-nitro-4-((2- 
phenylthio)ethvDamino)phenvDsulfon^ 

vl)ethvlcarbamate 

A solution of Example 173A (108 mg, 0.2 mmol) and (l-benzyl-2-oxo-ethyl)- 
carbamic acid tert-butyl ester (50 mg, 0.2 mmol) in 1 : 1 methanol/THF (8 mL) at room 
temperature was treated with 1M sodium cyanoborohydride in THF (0.4 mL, 0.4 mmol), 
stirred for 1 8 hours, and concentrated. The concentrate was partitioned between ethyl acetate 
and saturated sodium bicarbonate, and the organic phase was dried (MgSC>4), filtered, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 0-10% methanol/dichloromethane to provide the desired product. MS (ESI(-)) m/e 773 
(M-H)"; *H NMR (300 MHz, DMSO-ds) 5 8.67 (t, 1H), 8.55 (d, 1H), 7.88 (dd, 1H), 7.74 (d, 
2H), 7.37 (d, 2H), 7.30-7.08 (m, 9H), 6.90 (d, 2H), 6.67 (br d, 1H), 3.88-3.80 (m, 1H), 3.64 
(q, 2H), 3.31-3.20 (m, 10H), 2.81 (dd, 1H), 2.62-2.50 (m, 3H), 1.30 (s, 9H). 

Example 174 

( 3RV3-ff4-f(((4'-(3-(isobutvlaminoV3-oxopropvn-2 t -methoxv-l , 1 '-biphenvl-4- 
yflcarbonvl)amino)sulfonvl)-2-nfa^ 

The desired product was prepared by substituting isobutylamine for neopentylamine 
in Example 126. MS (ESI(-)) m/e 774 (M-H)"; *H NMR (300 MHz, DMSO-de) 5 12.45 (br 
s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.80 (br t, 1H), 7.58 (d, 
2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.45 (t, 2H), 
2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 6H), 2.45 (t, 2H), 1.65 (m, 1H), 0.80(d, 6H). 

Example 175 

N-r(4-fluoro- 1 , 1 t -biphenYl-4-yncarbonylV4-((2-hydroxy- 1 - 
((phenvlthiolmethyl)ethvl)aminoV3-nitrobenzenesulfonamide 

Example 175 A 
methyl N-(tert-butoxvcarbonylVS-phenvlcysteinate 
The desired product was prepared by substituting DL-BOC-serine methyl ester for 
Example 27A in Example 27B. 

Example 175B 

tert-butvl 2-hvdroxy- 1 -f(phenylthio)methyl)ethvlcarbamate 
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A solution of Example 175A (1.22 g, 3.91 mmol) in toluene (10 mL) at -78 °C was 
treated with 1M DIBAL-H in toluene (8.6 mL), warmed to room temperature over 4 hours, 
diluted with ethyl acetate (100 mL), washed sequentially with 0. IN HC1 (30 mL), water (15 
mL), and brine (50 mL), dried (MgS0 4 ), filtered, and concentrated The concentrate was 
purified by flash column chromatography on silica gel with 30% ethyl acetate/hexanes to 
provide the desired product. MS (DCI) m/e 284 (M+H) + 

Example 175C 

4-fluoro-N-((4 , -fluoro- 1 a 1 '-biphenvl-4-vl)carbonvl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 122C for Example 1C in 
Example ID. MS (ESI(-)) m/e 417 (M-H)-. 

Example 175D 

N-(Y4'-fluoro- 1 . 1 -biphenvM-vDcarbonvlM-f (2 -hydroxy- 1 - 
(rphenylthio^methvDethyDamino^-S-nitrobenzenesulfonamide 
A mixture of Example 175B (100 mg, 0.35 mmol)) and 4M HC1 in 1,4-dioxane (10 
mL) was stirred at room temperature for 3 hours and concentrated A mixture of the 
concentrate and Example 175C (160 mg, 0.38 mmol) was treated with DMF (2 mL) and N,N- 
diisopropylethylamine (0.5 mL), stirred for 18 hours, diluted with ethyl acetate (60 mL), 
washed with IN HC1 (20 mL) and brine (10 mL), dried (MgS0 4 ), filtered, and concentrated 
The concentrate was purified by flash column chromatography on silica gel with 30-100% 
ethyl acetate/dichloromethane to provide the desired product. MS (ESI(-)) m/e 580 (M-H)"; 
*H NMR (400 MHz, DMSO-ds) S 8.50 (d, 1H), 8.42 (d, 1H), 7.95 (d, 2H), 7.70 (dd, 1H), 
7.73 (m, 2H), 7.60 (d, 2H), 7.40-7.19 (m, 8H), 3.95 (m, 1H), 3.71 (m, 1H), 3.62 (m, 1H), 
3.29 (m, 2H). 

Example 176 
tert-butvl (5RV5-((4-(r(4-(6-azaspiro(2.5to 

nitrophenvDamino^-e-rphenvlthio^hexvlcarbamate 
The desired product was prepared by substituting Example 158E and Example 124C 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI (-)) m/e 736; *H 
NMR (300 MHz, DMSO-ds) 5 11.96(s, lH),8.54(d, 1H), 8.31 (d, 1H), 7.84 (dd, 1H), 7.74 
(d, 2H), 7.08-7.25 (m, 6H), 6.95 (d, 2H), 6.72 (t, 1H), 4.08 (s, 1H), 3.43 (m, 4H), 3.30 (m, 
4H), 2.87 (m, 2H), 1.37 (m, 4H), 1.31 (s, 9H), 1.25 (m, 2H), 0.33 (s, 4H). 

Example 177 
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N-(4-( 1 -butyl-2-oxo-23-dihvdro- 1 H-benzimidazol-5-vnbenzo yl)-4-f (( 1 R)-2-hydroxy- 1 - 
((phenylthiQ)metlwl)ethynaminQ)-3-niti'Qbenzenesu]fonamide 

Example 177A 

5 N-f (4-((( 1 R)-2-( ( tert-butvl( dimethyl)silvl)oxvM ■(( phenvlsulfanynmcthvnethynamino)-3- 
nitropheny0sulfonvl)-4-( 1 -butyl~2-oxo-23-dihydro~l H-benzimidazol-5-yl)benzamide 
The desired product was prepared by substituting Example 166D and Example 278 A 
for Example IB and Example 1C, respectively, in Example ID. 



10 Example 177B 

N-( 4-f 1 -butvl-2-oxo-23-dihvdro- 1 H~benzimidazol~5-vnbenzovD-4-(;a 1 RV 2-hvdroxv- 1 - 
((phenvlthio)methynethynamino)~3-nitrobenzenesulfonamide 
A mixture of Example 177A (40 mg, 0.05 mmol) and 1M tetrabutylammonium 
fluoride in THF (130 uL, 0. 13 mmol) in THF (3 mL) at room temperature was stirred for 3 
1 5 hours, treated with 1 M HC1 (10 mL), and extracted with 5% methanol in ethyl acetate (3 x 20 
mL). The combined extracts were washed with brine (5 mL), dried (Na2S04), filtered, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 20% methanol/ethyl acetate to provide the desired product. MS (ESI) m/e 674, 676 (M- 
H)", (M+H) + ; *H NMR (300 MHz, DMSO-d*) 5 0.91 (t, 3H), 1.30 (q, 2H), 1.59 (tt, 2H), 3.28 
20 (t, 2H), 3.67 (m, 1H), 3.80 (t, 2H), 3.92 (m, 2H), 5.21 (t, 1H), 6.83 (d, 1H), 7.21 (m, 3H), 
7.29 (td, 2H), 7.38 (dd, 2H), 7.55 (d, 2H), 7.80 (dd, 1H), 7.94 (d, 2H), 7.95 (d, 1H), 8.41 (d, 
1H), 8.49 (d, 1H), 10.90 (s, 1H). 



Example 178 

25 N-r2-( r dimethvlamino > >ethvlV3^4 , ^r(( r 4-((( 1 RV 3-(dimethvlaminoV 1 - 

((phenylthio)methvnpropvl)amino V3-nitrophenyDsulfonvl)amino)carbonvlV2-methoxy- LI - 

biphenvl-4-vlVN-methvlpropanamide 

Example 178A 

30 methyl 4 , -f3-ff2-(chmethylammo)e^ 

biphenvl-4-carboxvlate 
The desired product was prepared by substituting N, N, N'-trimethylethylenediamine 
and Example 122L for Example 1C and Example IB, respectively, in Example ID. MS 
(ESI(+)) m/e 399 (M+H) + 

35 

Example 178B 
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4'>(3-((2-(dimethvlamino)ethvnf methYnamino)-3-oxopropvl)~2'-methoxY-l , 1 '-biphenvl-4- 

carboxvlic acid 

The desired product was prepared by substituting Example 178A for Example 1A in 
Example IB. MS (ESI(-)) m/e 383 (M-H)". 

Example 178C 

N-(2-(dimethvlam^ 
(Yphenvlthio)methvDpropvI)aminoV^^ 

biphenvl-4-vlVN-methvlpropanamide 
The desired product was prepared by substituting Example 122G and Example 178B 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 789 (M-H)~ 
; *H NMR (300 MHz, DMSO-c^) 5 2.32 (s, 2H), 2.50 (s, 12H), 2.62-2.89 (m, 10H), 2.96 (s, 
3H), 3.05 (m, 1H), 3.18 (d, 1H), 3.51 (dd, 1H), 3.73 (s, 3H), 4.08 (m, 1H), 6.89 (m, 2H), 6.98 
(d, 1H), 7.18 (d, 2H), 7.26 (dd, 2H), 7.31 (dd, 2H), 7.38 (d, 2H), 7.81 (dd, 1H), 7.89 (d, 2H), 
8.26 (d, 1H), 8.48 (d, 1H). 

Example 179 

N-(2-rdimethvlammote^ 
(fphenvlthio)methvl)pentvl)amino^ 1,1- 

biphenvl-4-vl)-N-methvlpropanamide 
The desired product was prepared by substituting Example 124E and Example 178B 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 817 (M-H)~ 
; 1HNMR(300 MHz, DMSO-dg) 5 0.99 (t, 2H), 1.18 (t, 2H), 1.55 (m, 2H), 1.78 (s, 3H), 
1.90 (s, 3H), 2.22 (s, 1H), 2.40 (s, 3H), 2.59 (s, 3H), 2.65 (m, 2H), 2.82 (s, 3H), 2.83 (m, 1H), 
2.96 (s, 1H), 3.03 (m, 4H), 3.27 (m, 1H), 3.33 (m, 1H), 3.49 (dd, 1H), 3.73 (s, 3H), 4.04 (m, 
1H), 6.89 (m, 2H), 6.98 (d, 1H), 7.18 (d, 2H), 7.24 (dd, 2H), 7.31 (dd, 2H), 7.38 (d, 2H), 7.82 
(dd, 1H), 7.89 (d, 2H), 8.15 (d, 1H), 8.48 (d, 1H). 

Example 180 

N~2~-(4-(f(4-(4.4-dimeth^ 

bis(4-nsW-f(f4-(4.4-dimetii^ 

phenylcysteinvnmorpholin-3-vlVS-phenvlcvsteinamide 

Example 180A 

N-tert-butoxvcarbonvl- 1 -morpholin-4-vl-l -oxo-3-rphenvlthio > >propan-2-amine 
A solution of Example 175A (600 mg, 1.92 mmol) and 2M aqueous lithium 
hydroxide (4 mL) in methanol (10 mL) at room temperature was stirred for 5 hours and 
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concentrated. The concentrate was treated with morpholine (263 mg, 3 mmol), EDCI (555 
mg, 2.88 mmol), DMAP (20 mg ) and DMF (20 mL), stirred for 16 hours, diluted with ethyl 
acetate (100 mL), washed sequentially with water (50 mL), and brine (20 mL), dried 
(MgS04), filtered, and concentrated The concentrate was purified by flash column 
5 chromatography on silica gel with 50% ethyl acetate/hexanes to provide the desired product. 
MS (ESI(+)) m/e 367 (M+H) + . 

Example 180B 

N 2 -(4-(aminosulfonylV2-nitro^ 
10 phenvlcvsteinyl>morpholin~3-vl)-S-phenvlcvsteinainide 

The desired product was prepared by substituting Example 180A and Example 122C 
for Example 175B and Example 175C, respectively, in Example 175D. MS (ESI(+)) m/e 467 
(M+H) + . 

15 Example 180C 

N~2 — (4-( ((4-(4,4-dimethylcyclohexyl)benzoy 1 ~,N~1 — 

bis(4-Qsf-(4-(((4-(4,4-cUmeth^ 

phenylcysteinyl)morpholin~3~vn-S-phenvlcvsteinamide 
The desired product was prepared by substituting Example 77A and Example 1 80B 
20 for Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(-)) m/e 679 (M-H)~ 
; *H NMR (400 MHz, methanol^) 5 8.98 (d, 1H), 8.63 (d, 1H), 7.92 (m, 3H), 7.27 (m, 2H), 
7.20 (d, 2H), 7.09 (m, 3H), 6.92 (d, 1H), 5.06 (m, 1H), 3.67-3.50 (m, 4H), 3.42 (t, 2H), 2.43 
(m, 1H), 2.36 (t, 2H), 2.02 (m, 2H), 1.62 (m, 4H), 1.49 (m, 2H), 1.35 (m, 2H), 0.98 (s, 3H), 
0.94 (s, 3H). 

25 

Example 181 

N-(4-(3-(cyclohexylmethvlV2-oxo-23- 

(phenvlthio)ethynamino)benzenesulfonamide 
A mixture of Example 25 ID (80 mg, 0.14 mmol), 60% NaH in mineral oil (12 mg, 
30 0.29 mmol), 15-crown-5 (64 mg, 0.29 mmol), and bromomethylcyclohexane (27 mg, 0.15 
mmol) in DMF (5 mL) was heated to 95°C and stirred for 16 hours, treated with 1M HC1 (20 
mL), and extracted with 5% methanol in ethyl acetate (3 x 20 mL). The combined extracts 
were washed with brine (5 mL), dried (Na2SC>4), filtered, and concentrated. The concentrate 
was purified by flash column chromatography on silica gel with ethyl acetate to provide the 
35 desired product. MS (ESI(-)) m/e 685 (M-H)"; X H NMR (300 MHz, DMSO-d^) 5 0.98-1.26 
(m, 5H), 1.57-1.74 (m, 5H), 1.84 (m, 1H), 3.28 (t, 2H), 3.62 (dt, 2H), 3.68 (d, 2H), 7.05 (d, 
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1H), 7.19 (tt, 1H), 7.29 (t, 2H), 7.39 (d, 3H), 7.58 (dd, 1H), 7.68 (d, 2H), 7.72 (d, 1H), 7.90 
(dd, 1H), 7.95 (d, 2H), 8.54 (d, 1H), 8.59 (t, 1H). 



Example 182 

N-f 4-( 1 -benzyl- 1 H-benzimidazol-5-vnbenzovn-3>nitro-4-((2- 
( phen vlthio) ethyl) amino)benzenesulfonamide 

Example 182A 
N 1 -benzvl-4-bromobenzene- 1 ,2-diamine 
The desired product was prepared by substituting benzylamine for 3- 
phenylpropylamine in Examples 166 A and 166B. 

Example 182B 

N-f4-( 1 -benzyl- 1 H-benzimidazol-5-yQ benzoyl V3-nitro-4-(Y 2- 
(phenylthio)ethvnamino)benzenesulfonamide 
The desired product was prepared by substituting Example 182A for Example 170 A 
in Examples 170B-170D. MS (ESI) m/e 662, 664 (M-H)', (M+H) + ; *H NMR (300 MHz, 
DMSO-ck) 5 3.27 (t, 2H), 3.61 (dt, 2H), 5.52 (s, 2H), 6.99 (d, 1H), 7.20 (tt, 1H), 7.28-7.36 
(m, 7H), 7.40 (dd, 2H), 7.52-7.67 (m, 5H), 7.88 (dd, 1H), 7.95 (d, 2H), 8.45 (s, 1H), 8.52 (d, 
1H), 8.52 (t, 1H). 

Example 183 

N-((2 -methoxy^'-fc-piperazin- 1 -ylpropylV 1 , 1 '-biphenyl^-yncarbonvlVS-nitro^-f^- 
(phenylthio > )ethyl)amino)benzenesulfonamide 

Example 183 A 

tert-butyl 4-(3-(2-methoxv-4 , -f methoxycarbonyl)- 1 , 1 '-biphenyl-4-vDpropanoyflpiperazine-I - 

carboxylate 

The desired product was prepared by substituting N-tert-butoxycarbonylpiperazine 
and Example 122L for Example 1C and Example IB, respectively, in Example ID. 
MS (ESI(+)) m/e 483 (M+H) + . 

Example 183B 

tert-butyl 4-(3-(2-methoxv-4 VmethoxvcarbonyD- 1 a 1 -biphenyl-4-yl)propyDpiperazine- 1 - 

carboxylate 

The desired product was prepared by substituting Example 183 A for Example 122F in 
Example 122G. 
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Example 183C 

4'-(3-f 4-(teit-butoxvcarbonvl)piperazm- 1 -vDpropy1)-2'-methoxv- 1 , 1 -biphenvl-4-carboxvlic 

acid 

5 The desired product was prepared by substituting Example 183B for Example 1 A in 

Example IB. MS (ESI(-)) m/e 453 (M-H)". 

Example 183D 

N-( (2 , -methoxy-4 t -(3-piperazin- 1 -ylpropvD- 1 , 1 '-biphenyl-4-vncarbonvn-3--nitro-4-((2- 
10 (phenylthio)ethyl)amino)benzenesulfonamide 

The desired product was prepared by substituting Example 77B and Example 1 83 C 
for Example IB and Example 1C, respectively, in Example ID. The product was dissolved 
in TFA (5 mL) and stirred at room temperature for 90 minutes, concentrated, dissolved in 
toluene, and concentrated again to provide the desired product. MS (ESI(+)) m/e 690 
15 (M+H) + ; *H NMR (300 MHz, DMSO-ds) 5 1 .99 (m, 2H), 2.69 (t, 2H), 3. 10 (m, 2H), 3.30 (t, 
4H), 3.49 (m, 6H), 3.68 (m, 2H), 3.77 (s, 3H), 6.91 (d, 1H), 7.01 (s, 1H), 7.20 (m, 2H), 7.25 
(m, 3H), 7.39 (d, 2H), 7.58 (d, 2H), 7.90 (d, 1H), 7.93 (dd, 1H), 8.62 (d, 1H), 8.81 (t, 1H). 

Example 184 

20 4-((( 1 RV2-hvdroxv- 1 -((phenvlthio)methvnethvnaminoVN-((4 , -(3-hvdroxvpropvn^-2 , ■ 

methoxv- 1 , 1 -biphenvM-vDcarbonvlVS-nitTobeiizenesulfonamide 
A solution of Example 133D (300 mg, 0.38 mmol) in THF (4 mL) at room 
temperature was treated with 2M LiBHU in THF (470 |aL, 2.5 eq), stirred for 2 hours, 
quenched with a drop of water, and concentrated. The concentrate was purified by flash 

25 column chromatography on silica gel with 100% ethyl acetate to provide the desired product. 
MS (ESI(-)) m/e 650 (M-H)"; l H NMR (300 MHz, DMSO-da) 5 1.75 (m, 2H), 2.65 (t, 2H), 
3.32 (m, 4H), 3.43 (t, 2H), 3.61 (dd, 1H), 3.72 (dd, 1H), 3.77 (s, 3H), 4.06 (m, 1H), 6.88 (d, 
1H), 6.96 (s, 1H), 7.1 1 (m, 2H), 7.22 (m, 2H), 7.31 (m, 2H), 7.59 (m, 2H), 7.88 (m, 3H), 8.10 
(d, 1H), 8.12 (d, 1H). 

30 

Example 185 
tert-butvl f5RV5-((4-((f4-(2-azaspiro(4.4^ 

nitrophenvnaminoV6-fphenvlthio)hexylcarbamate 
The desired product was prepared by substituting Example 120C and Example 124C 
35 for Example IB and Example 1C, respectively, in Example ID. MS(ESI(-)) m/e 750 (M-H)"; 
! H NMR (300 MHz, DMSO-ck) 5 1 1.87 (s, 1H), 8.53 (d, 1H), 8.30 (d, 1H), 7.84 (dd, 1H), 
7.74 (d, 2H), 7.25-7.08 (m, 6H), 6.72 (t, 1H), 6.51 (d, 2H), 4.08 (s, 1H), 3.17 (s, 2H), 2.87 
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(m, 2H), 1.85 (t, 2H), 1.73 (m, 2H), 1.63 (m, 4H), 1.55 (m, 4H), 1.32 (s, 9H), L35-1.22 (m, 
8H). 



Example 186 

N-( (4'~( 4-(4-methvlphenvlV 1 3-oxazol-2-yD- 1 , 1 , -biphenYl-4>vncarbonyl)-3-nitro>4-((2- 
(phenvlthio) ethyl) amino)benzenesulfonamide 

Example 186A 
4-(ethoxvcarbonvDphenylboronic acid 
A suspension of 4-(dihydroxyboryl)benzoic acid (5.0 g, 30. 13 mmol) in ethanol (16.0 
mL) was treated with 4N HC1 in dioxane (34.0 mL), heated to reflux, stirred for 1.5 hours, 
and concentrated. The concentrate was partitioned between water (150.0 mL) and diethyl 
ether (100.0 mL) and the aqueous layer was extracted with diethyl ether (2 x 100 mL). The 
combined organic extracts were dried (MgSC>4), filtered, and concentrated to provide the 
desired product. MS (APCI) m/e 194 (M+H) + ; *H NMR (300 MHz, DMSO-d*) 5 8.07 (m, 
2H), 7.81 (m, 2H), 4.41 (q, 2H), 1.41 (t, 3H). 

Example 186B 
2-(4-bromophenvl)-4-(4-methvlphenvl)- 1 ,3-oxazole 
A mixture of 2-bromo-4'-methylacetophenone (152 mg, 0.7 mmol) and 4- 
bromobenzamide (200 mg, 1.0 mmol) was heated to 160 °C for 3 hours, cooled to room 
temperature, dissolved in ethyl acetate (20 mL), and treated with 5% sodium bicarbonate (20 
mL). The layers were separated and the aqueous layer was extracted with ethyl acetate (2 x 
10 mL). The combined extracts were dried (MgSC>4), filtered, and concentrated The 
concentrate was purified by flash column chromatography on silica gel with 50% ethyl 
acetate/hexanes to provide the desired product. MS (DCI) m/e 314, 316 (M-H)~, (M+H) + ; *H 
NMR (300 MHz, DMSO-ck) 5 8.70 (s, 1H), 8.00-7.97 (m, 2H), 7.79-7.76 (m, 2H), 7.77-7.74 
(m, 2H), 7.29-7.27 (m, 2H), 2.34 (s, 3H). 

Example 186C 

ethyl 4 -f4-(4-methvlphenvl)- 1 .3-oxazol-2-vD- 1 3 1 -biphenvM-carboxvlate 
A solution of Example 186B (140 mg, 0.45 mmol) in ethylene glycol dimethyl ether 
(7.0 mL) at room temperature was treated with tetrakis(triphenylphosphine)palladium (26 
mg, 0.02 mmol), stirred for 5 minutes, treated with a solution of Example 186A (104 mg, 
0. 54 mmol) in ethanol (1.5 mL), stirred for 5 minutes, treated with 2M sodium carbonate (1.1 
mL, 2.23 mmol), heated to reflux, and stirred for 4 hours. The reaction mixture was cooled 
to room temperature and concentrated. The concentrate was dissolved in water (20 mL) and 
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extracted with diethyl ether (4 x 20 mL). The combined extracts were dried (MgS0 4 ), 
filtered, and concentrated. The concentrate was purified by flash column chromatography on 
silica gel with 50% ethyl acetate/hexanes to provide the desired product. MS (DCI) m/e 384 
(M+H)*; *H NMR (300 MHz, DMSO-c^) 5 8.71 (s, 1H), 8.18-8.16 (m, 2H), 8.09-8.06 (m, 
5 4H), 7.97-7.89 (m, 4H), 7.30-7.28 (m, 2H), 4.35 (q, 2H), 2.34 (s, 3H), 1.35 (t, 3H). 

Example 186D 

4'-(4-(4-methvlphenyl)-l ,3-oxazol-2-vlVh 1 -biphenvM-carboxvlic acid 
A solution of Example 186C (130 mg, 0.34 mmol) in THF (15.0 mL) and methanol 
(5.0 mL) at room temperature was treated with 2N sodium hydroxide (3.0 mL), stirred for 1 8 
hours, concentrated, treated with water (2.0 mL), and adjusted to pH <7 with 2N HC1. The 
precipitate was filtered and dried under vacuum to provide the desired product. MS (DCI) 
m/e 356 (M+H) + ; *H NMR (300 MHz, DMSO-de) 5 8.72 (s, 1H), 8.18-8.15 (m, 2H), 8.08- 
8.04 (m, 4H), 7.97-7.86 (m, 4H), 7.31-7.28 (m, 2H), 2.35 (s, 3H). 

Example 186E 

N-f (4'-(4-( 4-methylphenyD- 1 3-oxazol-2-vD- 1 . 1 , -biphenvl-4-vncarbonyn-3-nitro-4-r(2- 
(phenylthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 186D and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (DCI) m/e 691 (M+H) + ; 
*H NMR (300 MHz, DMSO-d*) 5 12.51 (br s, 1H), 8.79 (t, 1H), 8.69 (s, 1H), 8.65 (d, 1H), 
8.16-8.15 (m, 2H), 8.02-8.00 (m, 2H), 7.96-7.94 (m, 2H), 7.91-7.89 (m, 2H), 7.79-7.77 (m, 
2H), 7.38-7.37 (m, 2H), 7.29-7.16 (m, 6H), 3.68 (q, 2H), 3.31 (q, 2H), 2.35 (s, 3H). 

25 Example 187 

4-((( 1 RV2-(dimethvlamino V 1 -((phenvlthiolmethvnethvnaminoVN-rf 2 , -methoxv-4 , -( 3- 
morpholin-4-ylpropylV 1 . 1 -biphenvl-4-vl)carbonylV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 134D and Example 1220 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 746 (M-H)" 
30 ; *H NMR (300 MHz, DMSO-c^) 8 1.78 (m, 1H), 2.31 (dd, 1H), 2.35 (m, 2H), 2.58 (d, 1H), 
2.62 (dd, 1H), 3.00 (s, 6H), 3.48 (m, 1H), 3.58 (m, 4H), 3.74 (s, 3H), 4.1 1 (m, 1H), 6.84 (d, 
1H), 6.92 (d, 1H), 6.95 (s, 1H), 7.18 (dd, 1H), 7.20 (dd, 2H), 7.30(s, 1H), 7.33 (d, 1H), 7.39 
(d, 2H), 7.82 (dd, 1H), 7.90 (d, 2H), 8.26 (d, 1H), 8.48 (d, 1H). 

35 Example 188 

(3R)-3-( (4-((( ^'-(S-rcyclopentylamino^-S-oxopropvD^-methoxv- 1 a 1 '-biphenvl-4- 
vDcarbonvDamino)sulfonvlV2-nfo 
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The desired product was prepared by substituting cyclobutylamine for 
neopentylamine in Example 126. MS (ESI(-)) m/e 786 (M-H)~; ! H NMR (300 MHz, DMSO- 
d6) 5 8.89 (br d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd 5 1H), 7.78 (br d, 1H), 7.58 (d, 2H), 
7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 4.00(m, 1H), 3.75 (s, 3H), 
5 3.45 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.45 (t, 2H), 1.78 (m, 2H), 1.60 
(m, 2H), 1.50 (m, 2H), 1.35 (m, 2H). 

Example 189 

methyl N-(4-((((2'-methoxy-4 -(3-morpholin-4-vl-3-oxopropvlV 1 , 1 f -biphenvl-4- 
10 vncarbonynamino)sulfonylV2-nitrophenvD-S-phenyl-L-cvsteinate 

Example 189A 

2 , -methoxy-4 t -(3-morpholin-4-yl-3-oxopropvn- 1 , 1 -biphenyl4-carboxylic acid 
The desired product was prepared by substituting Example 122M for Example 1 A in 
15 Example IB. 

Example 189B 

methyl N-f 4-((((2 ! -methoxy-4 '-(3-morpholm-4-vl-3-oxopropyD- 1 , 1 -biphenvl-4- 
vl)carbonyl)amino > )sulfonvlV2~nitrophenvn-S-phenvl-L-cvsteinate 
20 The desired product was prepared by substituting Example 189A and Example 133C 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) rn/e 761 (M-H)~ 
; l H NMR (300 MHz, DMSO-d 6 ) 5 2.68 (t, 2H), 2.85 (t, 2H), 3.43 (m, 4H), 3.51 (m, 4H), 
3.61 (s, 3H), 3.62 (dd, 1H), 3.72 (dd, 1H), 3.75 (s, 1H), 3.78 (dd, 1H), 6.91 (d, 1H), 7.02 (s, 
1H), 7.1 1 (m, 2H), 7.21 (dd, 2H), 7.32 (m, 2H), 7.52 (d, 2H), 7.89 (d, 2H), 7.93 (dd, 1H), 
25 8.54(4 1H), 8.82 (d, 1H). 

Example 190 

(3RV3-((4-((ff2 , -methoxy-4^ 
yl) carbonvH amino) sul fony 1) -2 -nitropheny 1) amino) -N,N-dimethy l-4-(phenvlthio)butanamide 

30 The desired product was prepared by substituting 2-methoxyethylamine for 

neopentylamine in Example 126. MS (ESI(-)) m/e 776 (M-H)~; ! H NMR (300 MHz, DMSO- 
de) 5 12.45 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.95 (br t, 1H), 7.90 (d, 2H), 7.85 (dd, 
1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 
3H), 3.45 (t, 2H), 3.35 (t, 2H), 3.25 (s, 3H), 3.25 (t, 2H), 2.90 (s, 3H), 2.79 (s, 3H), 3.10-2.70 

35 (m, 6H), 2.45 (t, 2H). 

Example 191 
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N-(Y4'-(2-((2-(dimethylamino)ethvD( methvDaminokthyl^'-methoxv- 1, 1 '-biphenyl-4- 
yl)carbonyl)d^ 

nitrobenzenesulfonamide 
Example 191 A 

methyl 2'-methoxv-4 l -(2>oxoethvlV 1 , 1 -biphenvM-carboxvlate 
A solution of methoxymethyltriphenylphosphonium chloride (5.8 g, 16.9 mmol) in 
THF (80 mL) at room temperature was treated with 1M LiHMDS in THF (16.9 mL, 16.9 
mmol), stirred for 10 minutes, treated with Example 1221, (4.14 g, 15.3 mmol), stirred for 30 
minutes, poured into brine, and extracted with ether three times. The combined extracts were 
washed with brine, dried (Na2SC>4), filtered, and concentrated. The concentrate was purified 
by flash column chromatography on silica gel with 15% ethyl acetate/hexanes to provide the 
desired product. MS (ESI(-)) m/e 283 (M-H)~. 

Example 19 IB 

methyl 4 , -(2>(f2-(dimethvlamino)ethyl)(methyl)amino)ethyl)-2'-methoxv-l , 1 -biphenvl-4- 

carboxylate 

The desired product was prepared by substituting N, N, N'-trimethylethylenediamine 
and Example 191 A for dimethylamine and Example 134A, respectively, in Example 134B. 
MS (ESI(+)) m/e 371 (M+H) + 

Example 191C 

4 -( r 2-((2-(dimethylamino)ethvl)(methyl)amino)ethvl)-2 , -methoxy- 1 a 1 -biphenvM-carboxvlic 

acid 

The desired product was prepared by substituting Example 19 IB for Example 1A in 
Example IB. MS (ESI(+)) m/e 357 (M+H)*. 

Example 191D 

N-((4'-(2-((2-(;dimethyl^ 1 , 1 ^biphenvM- 

vDcarbonvlV4-((n RV2-(4-methvlpiperazin- 1 -vlV 1 -( (phenylthio)methvl)ethvDaminoV3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 148C and Example 191C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 788 (M-H)~ 
; 1 HNMR (300 MHz, DMSO-c^) 5 2.21 (s, 3H), 2.38 (s, 3H), 2.44 (s, 3H), 2.57 (s, 3H), 2.62 
(m, 4H), 2.79 (m, 2H), 3.00 (m, 2H), 3.23 (t, 2H), 3.44 (m, 10H), 3.59 (dd, 1H), 3. 75 (s, 3H), 
3.77 (dd, 1H), 4.11 (m, 1H), 6.92 (d, 1H), 6.96 (d, 1H), 7.05 (s, 1H), 7.15 (dd, 1H), 7.24 (dd, 
2H), 7.34 (m, 2H), 7.40 (d, 2H), 7.82 (dd, 1H), 7.90 (dd, 2H), 8.31 (d, 1H), 8.48 (d, 1H). 
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Example 192 

(3RV3-(Y4-(Y (f 4'-( 3-r(cYclopropylmethyl)amino)-3-oxopropyl)-2 , -methoxv~ 1 , 1 -biphenvM- 
yl)carbonvDamino)sulfon 

The desired product was prepared by substituting aminomethylcyclopropane for 
neopentylamine in Example 126. MS (ESI(-)) m/e 758 (M-H)"; *H NMR (300 MHz, DMSO- 
d*) 6 8.89 (br d, 1H), 8.57 (d, 1H), 7.99(br t, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 
7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.45 (t, 2H), 2.90 (s, 3H), 2.79 
(s, 3H), 3.10-2.70 (m, 6H), 2.45 (t, 2H), 0.90 (m, 1H), 0.38 (m, 2H), 0.20 (m, 2H). 

Example 193 

( 3RV3-(Y4-((Y (4 t -(3-(cyclopropvlamino)-3-oxopropvD-2 , -methoxy- 1 3 1 '-biphenvl-4- 
yl)carbonvDamino)sulfonyiy2-ni1xophenYn 

The desired product was prepared by substituting cyclopropylamine for 
15 neopentylamine in Example 126. MS (ESI(-)) m/e 758 (M-H)"; *H NMR (300 MHz, DMSO- 
de) 6 12.45 (br s, 1H), 8.89 (br d, 1H), 8.57 (d, 1H), 7.90(br t, 1H), 7.90 (d, 2H), 7.85 (dd, 
1H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 2.90 (s, 3H), 
2.79 (s, 3H), 3.10-2.70 (m, 6H), 2.60 (M, lh), 2.45 (t, 2H), 0.60 (m, 2H), 0.38 (m, 2H). 

20 Example 194 

4-(Y( 1 R)-5-amino- 1 -r(phenvlthio)methvl > )pentvl)aminoVN-( r f2 -methoxv-4'-f 3-morpholin-4- 
vlpropvlVl , 1 -biphenvM-vncarbonvD-S-nitrobenzenesulfonamide 
A mixture of Example 122N (150 mg, 0.39 mmol ) and LiOH (25 mg, 0.58 mmol) in 
THF (3 mL), methanol (1 mL), and water (0.5 mL) was heated to 50 °C for 3 hours and 

25 concentrated. The concentrate was treated with a mixture of Example 124C (205 mg, 0.39 
mmol), EDCI (150mg, 0.78 mmol), and DMAP (240 mg, 1.96mmol) in DMF ( 1.5 mL) and 
1,2-dichloroethane (1.5 mL), stirred at room temperature for 16 hours, diluted with ethyl 
acetate, washed with water and brine, dried (MgS04), filtered, and concentrated The 
concentrate was purified by flash column chromatography on silica gel with 5% 

30 methanol/dichloromethane. The product was treated with 1 : 1 TFA:dichloromethane (2 mL), 
stirred for 30 minutes, and concentrated to provide the desired product. MS (ESI(-)) m/e 760 
(M-H)'; ! H NMR (300 MHz, DMSO-d*,) 5 10.05 (br s, 1H), 8.55 (d, 1H), 8.35 (br d, 1H), 
7.90 (d, 2H), 7.85 (dd, 1H), 7.70 (br s, 2H), 7.58 (d, 2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 
6.89 (dd, 1H), 4.10 (m, 1H), 3.75 (s, 3H), 3.45-3.35 (m, 8H), 3.15 (m, 4H), 2.75 (m, 2H), 

35 2.70 (t, 2H), 2.00 (m, 2H), 1.75 (m, 2H), 1.50 (m, 2H), 1.40 (m, 2H). 

Example 195 
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4-( (2,2-difluoro-2-fphenylthio)ethyl)aniino)-N-f (4 , -fluoro- 1 a 1 ^biph eny 1-4- vl) carbon vlV3- 

nitrobenzenesulfonamide 

Example 195A 

5 2,2-difluoro-2-(phenvlthio)ethanamine 

A mixture of 2,2-difluoro-2-phenylsulfanylacetamide (1 g, 4.92 mmol) in THF at 
room temperature was treated with BH3 THF (1M, 25 mL), stirred for 18 hours, quenched 
with methanol (5 mL), and concentrated. The concentrate was treated with 2M HC1 and 
heated to 80 °C for 30 minutes and concentrated The concentrate was partitioned between 
10 dichloromethane and saturated sodium bicarbonate, and the organic phase was dried 

(MgSC>4), filtered, and concentrated to provide the desired product. MS (ESI(+)) m/e 190 
(M+H) + . 

Example 195B 

15 4-((2,2-difluoro-2-(phenvlthio)ethyl)aminoV3-nitrobenzenesulfonamide 

A suspension of Example 195A (0.26 g, 1.37 mmol), diisopropylethylamine (0.5 mL), 
and Example 122C (0.3 g, 1.37 mmol) in 1 ,2-dichloroethane (10 mL) at room temperature 
was stirred for 16 hours at 75 °C, diluted with dichloromethane, washed with water, dried 
(MgSC>4), filtered, and concentrated The concentrate was purified by flash column 

20 chromatography on silica gel with 0-5% methanol/dichloromethane to provide the desired 
product. MS (ESI(-)) m/e 388 (M-H)~. 

Example 195C 

4-( (2,2-difluoro-2-( phenvlthio)ethvDamino VN-( ( 4 -fluoro- 1 , 1 f -biphenyl-4-vD carbonvlV 3 - 
25 nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 195B for Example 1C in 
Example ID. MS (ESI(-)) m/e 586 (M-H)"; l H NMR (300 MHz, DMSO-c^) 8 8.73 (t, 1H), 
8.64 (d, 1H), 7.99 (dd, 1H), 7.95 (d, 2H), 7.71-7.80 (m, 4H), 7.59-7.64 (m, 2H), 7.54-7.43 
(m, 3H), 7.36-7.27 (m, 3H), 4.37-4.24 (m, 2H). 

30 

Example 196 

N-(4-n-butyl-2-oxo-23-dihv^ 

(phenylthio^ethyDamino'ibenzenesulfonamide 
The desired product was prepared by substituting Example 166D and Example 77B 
35 for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 644 (M-H)" 
; l H NMR (300 MHz, DMSO-d*) 5 0.90 (t, 3H), 1.30 (qt, 2H), 1.65 (tt, 2H), 3.28 (t, 2H), 
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3.61 (dt, 2H), 3.82 (t 5 2H), 7.02 (d, 1H), 7.16-7.25 (m, 3H), 7.31 (d, 2H), 7.35 (dd, 1H), 7.40 
(d, 2H), 7.58 (d, 2H), 7.90 (dd, 1H), 7.95 (d, 2H), 8.50 (t, 1H), 8.52 (d, 1H), 10.90 (s ? 1H). 



Example 197 

5 N-(4-(8-azaspu-of4.5M 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 257C and Example 195B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 629 (M-H) 
; *H NMR (300 MHz, DMSO-d6) 5 8.77 (t, 1H), 8.64 (d, 1H), 7.99 (dd, 1H), 7.71 (d, 2H), 
10 7.61 (d, 2H), 7.42-7.52 (m, 3H), 7.36 (d, 1H), 6.91 (d, 2H), 4.27-4.37 (m, 2H), 1.56-1.63 (m, 
4H), 1.38-1.48 (m, 6H). 

Example 198 

3-nitro-N-(4-( 1 -octvl- 1 H-pvrazol-4-vl)benzovlV4-((2- 
15 ( phenvlthio) ethyl) amino)benzenesulfonamide 

Example 198 A 
4-iodo- 1 -octvl- 1 H-pvrazole 
A solution of 4-iodopyrazole (1 1 .25 g, 6.44 mmol) in DMF (20 mL) at room 
20 temperature was treated with 60% NaH (271 mg, 6.77 mmol), stirred for 10 minutes, treated 
with 1-bromooctane (1 .22 mL, 7.08 mmol), stirred for 30 minutes, poured into water, and 
extracted three times with ether/hexanes. The combined extracts were washed with water 
and brine, dried (MgS0 4 ), filtered, and concentrated to provide the desired product. MS 
(ESI(+)) m/e 307 (M+H) + 

25 

Example 198B 
4-f 1 -octvl- 1 H-pyrazol-4-yl) benzoic acid 
The desired product was prepared by substituting Example 198A for 6-bromoindole 
in Example 4A. MS (ESI(-)) m/e 299 (M-H)". 

30 

Example 198C 
3-nitro-N-(4-( 1 -octvl- 1 H-pvrazol-4-vDbenzovlV4-(r2- 
(phenvlthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 77B and Example 198B 
35 for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 634 (M-H)" 
. l H NMR (300 MHz, DMSO-c^) 5 0.83 (t, 3H), 1.23 (m, 10H), 1.79 (tt, 2H), 3.37 (t, 2H), 
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3.61 (q, 2H) 3 4.09 (t, 2H), 7.00 (d, 1H), 7.20 (d, 1H), 7.30 (t, 2H), 7.40 (d, 2H), 7.51 (d, 2H), 
7.87 (t, 2H), 7.89 (di 1H), 8.21 (s, 1H), 8. 51 (d, 1H), 8.55 (t, 1H). 



Example 199 

N-f4-(4-( 2-( 1 3-dioxan-2-vl)ethylidene)piperidm- 1 -vl)benzovl)-3-nitro~4>((2- 
(phenvlthio)ethvnamino)benzenesulfonamide 

Example 199A 

ethyl 4-(4-(2-n3-dioxan-2-vnethvlidene)piperidin--l-vl > )beiizoate 
The desired product was prepared by substituting (2-(l,3-dioxan-2~ 
yl)ethyl)triphenylphosphonium bromide for methyltriphenylphosphonium bromide in 
Example 158C. MS (DCI) m/e 346 (M+H) + . 

Example 199B 

4-(4-(2-( 1 3-dioxan-2-vl)ethvlidene)piperidin- 1 -yl) benzoic acid 
The desired product was prepared by substituting Example 199A for Example 1 19B 
in Example 1 19C MS(DCI) m/e 318 (M+H) + 

Example 199C 

N-( 4-( 4-( 2-( 1 ,3-dioxan-2-ylkthvlidene)piperidin- 1 ■yl)benzovlV3-nitro~4^r2- 
(phenylthio > )ethyl)amino)benzenesulfonamide 

The desired product was prepared by substituting Example 199B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 651; *H 
NMR(300 MHz, DMSO-ds) 5 1 1 .97 (s, lH),8.77(t, 1H), 8.60 (d, 1H), 7.91 (dd, 1H), 7.74 
(d, 2H), 7.37 (dd, 2H), 7.31-7.14 (m, 4H), 6.93 (d, 2H), 5.23 (t, 1H,), 4.48 (t, 1H), 3.97 (dd, 
2H), 3.72-3.61 (m, 4H), 3.39 (t, 4H), 3.31 (m, 2H), 2.23 (m, 6H), 1.91-1.78 (m, 1H), 1.32 (m, 
1H). 

Example 200 
4-f3-(2-methoxv-4 , -rr(r3-nitro-4^(2- 
(phenylthio)ethyDamino)phenyl)sulfonyl)amino)carbonyD-l a 1 '-biphenyl-4-ynpropylVN,N- 

dimethylpiperazine- 1 -carboxamide 
A solution of Example 183D (108 mg, 0.157 mmol) and triethylamine (45 |aL, 0.32 
mmol) in THF (2 mL) at room temperature was treated with dimethylcarbamic chloride (14 
uL, 0. 157 mmol), and stirred for 30 minutes. The mixture was purified by flash column 
chromatography on silica gel with 10:10:80 methanol/acetonitrile/ethyl acetate to provide the 
desired product. MS (ESI(-)) m/e 759 (M-H)"; *H NMR (300 MHz, DMSO-c^) 5 1.93 (m, 
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2H), 2.65 (t, 2H), 2.74 (s, 6H), 2.89 (m, 2H), 3.08 (m, 4H), 3.34 (m, 6H), 3.61 (m, 2H), 3.75 
(s, 3H), 6.88 (d, 1H), 6.96 (s, 1H), 7.01 (d, 1H), 7.21 (m, 2H), 7.30 (t, 2H), 7.41 (m, 3H), 
7.88 (d, 1H), 7.89 (d, 2H), 8.51 (d, 1H), 8.54 (t, 1H). 



Example 201 

N-(4-(5-(3-(4-methvlpiperazin^^ 

(phenvlthio)ethvDamino)benzenesulfonamide 

Example 201 A 
5-iodoquino lin- 8 -ol 

A solution of 8-hydroxyquinoline (25.00 g, 172 mmol), sodium iodide (27.10 g, 181 
mmol), and 6M NaOH (30. 14 mL, 181 mmol) in methanol at 0 °C was treated with 5.25% 
aqueous NaOCl (13.46 g, 181 mmol) dropwise over 4 hours, stirred for 16 hours, adjusted to 
pH 7 with 6M HC1 and pH 7 buffer, and extracted with 5% methanol in ethyl acetate (3 x 200 
mL). The combined extracts were washed with brine (100 mL), dried (Na2SC>4), filtered, and 
concentrated. The concentrate was dissolved in 10% methanol/ethyl acetate and filtered. 
The filtrate was dried (Na 2 S0 4 ), filtered, and concentrated to provide the desired product. 

Example 20 IB 
8-((tert-butvl(dimethvnsilvl)oxv)-5-iodoquinoline 
A mixture of Example 201A (10.40 g, 38.4 mmol), tert-butyldimethylsilyl chloride 
(6.07g, 40.3 mmol), and imidazole (5.49g, 80.6 mmol) in DMF (75 mL) at room temperature 
was stirred for 16 hours, treated with water (300 mL), and extracted with diethyl ether (3 x 
400 mL). The combined extracts were washed with brine (100 mL), dried (Na2S04), filtered, 
and concentrated The concentrate was purified by flash column chromatography on silica 
gel with 10% ethyl acetate/hexanes to provide the desired product. 

Example 20 1C 

tert-butvl (2E)-3-(8-r(tert-butvl(dimethvDsilvl)oxv)quinolin-5-yl)prop-2-enoate 
A mixture of Example 201B (5.00 g, 13.0 mmol), tert-butylacrylate (2.00 g, 15.6 
mmol), palladium(II) acetate (175 mg, 0.78 mmol), and tri-o-tolylphosphine (951 mg, 3.12 
mmol) in a sealed tube with triethylamine (8 mL) and acetonitrile (38 mL) was heated to 120 
°C for 16 hours and then concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 10-100% ethyl acetate/hexanes to provide the desired 
product. 

Example 20 ID 
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tert-butvl 3-(8-((tert-butvl(dimethvl)silvl > )oxv > )qujnolin-5-vnpropanQate 
A mixture of Example 201C (4.03g, 10.5 mmol) and Rh(PPh 3 ) 3 Cl (972 mg, 1.05 
mmol) in toluene (40 mL) was degassed and flushed with hydrogen three times. The solution 
was heated to 60 °C under a hydrogen atmosphere for 1 6 hours and concentrated The 
5 concentrate was purified by flash column chromatography on silica gel with 5-10% ethyl 
acetate/hexanes to provide the desired product. 



Example 20 IE 
tert-butvl 3-(8-hydroxvqumolin-5-yl)propanoate 
10 The desired product was prepared by substituting Example 20 ID for Example 177 A 

in Example 177B. 



Example 20 IF 

tert-butvl S-fS-^rtrifluoromethvnsulfonvnoxy^quinolin-S-vnpropanoate 
15 A mixture of Example 201E (1 . 57 g, 5.74 mmol), N-(2-pyridyl)triflimide (2. 1 6 g, 

6.03 mmol), and N,N-diisopropylethylamine (816 mg, 6.31 mmol) in dichloromethane (25 
mL) was heated to reflux for 16 hours and then concentrated. The concentrate was purified 
by flash column chromatography on silica gel with 30% ethyl acetate/hexanes to provide the 
desired product. 

20 

Example 20 1G 

methyl 4-(5-r3-tert-butoxv-3-oxopropvl > )quinolin-8-vl > lbenzoate 
The desired product was prepared by substituting Example 20 IF for Example 5 A in 
Example 5B. 

Example 20 1H 

3-(8-(4-rmethoxvcarbonvl)phenvl)quinolin-5-vl)propanoic acid 
A mixture of Example 20 1G (1.26 g, 3.22 mmol) and triethylsilane (1.12 g, 9.66 
mmol) in TFA (10 mL) was heated to 50 °C for 16 hours and concentrated. The concentrate 
30 was purified by flash column chromatography on silica gel with 5% methanol/ethyl acetate to 
provide the desired product. 



Example 2011 

methyl 4-( 5-(3 -chloro-3 -oxopropvD quino lin- 8- vD benzo ate 
35 A solution of Example 201H (1 .65 g, 4.92 mmol) in dichloromethane (15 mL) at 

room temperature was treated oxalyl chloride (344 mg, 2.71 mmol), stirred for 20 minutes, 
treated with toluene (25 mL), and concentrated to provide the desired product. 
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Example 201 J 

methyl 4-(5-f 3-(4-methvlpiperazin- 1 -vl)-3-oxopropvDquinolin-8-vDbenzoate 
A mixture of Example 2011 (300 mg, 0.85 mmol), 1-methylpiperazine (111 mg, 1.11 
5 mmol), and pyridine (74 mg, 0.94 mmol) in dioxane (4 mL) at room temperature was stirred 
for 75 minutes and purified by flash column chromatography on silica gel with 90: 10:0.5 
dichloromethane/methanol/concentrated ammonium hydroxide to provide the desired 
product. 



10 Example 20 IK 

4-(5-( 3-(4-methvlpiperazin- 1 -vlV3-oxopropyDquinolin-8-vD benzoic acid 
The desired product was prepared by substituting Example 201 J for Example 1A in 
Example IB. 

15 Example 20 1L 

N-(4-(5-f3-(4-methylpiperazin-^ 

(phenvlthio^ethvDamino^benzenesulfonamide 
The desired product was prepared by substituting Example 20 IK and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 737, 739 (M- 
20 H)~, (M+H) + ; l H NMR (300 MHz, DMSO-d6) 5 2.37 (s, 3H), 2.53 (m, 4H), 2.78 (t, 2H), 3.17 
(t, 2H), 3.27 (t, 2H), 3.40-3.57 (m, 4H), 3.61 (dt, 2H), 7.01 (d, 1H), 7.20 (tt, 1H), 7.31 (t, 2H), 
7.40 (d, 2H), 7.54-7.62 (m, 4H), 7.68 (d, 1H), 7.90 (dd, 1H), 7.96 (d, 2H), 8.52 (d, 1H), 8.54 
(t, 1H), 8.57 (d, 1H), 8.89 (dd, 1H). 



25 Example 202 

tert-butvl4-(3-r2-methoxv-4^f(rr3-nitro-4-a2- 
(phenvltMo^ethvDamino^phenvnsulfonynamino^carbonvl)-!. 1 '-biphenvl-4- 
vDpropvDpiperazine- 1 -carboxvlate 
The desired product was prepared by substituting (BOQ2O for dimethylcarbamic 
30 chloride in Example 200. MS (ESI(-)) m/e 788 (M-H)"; *H NMR (300 MHz, DMSO-c^) 5 
1.93 (m, 2H), 2.65 (t, 2H), 2.74 (s, 6H), 2.89 (m, 2H), 3.08 (m, 4H), 3.34 (m, 6H), 3.61 (m, 
2H), 3.75 (s, 3H), 6.86 (d, 1H), 6.96 (s, 1H), 7.01 (d, 1H), 7.21 (m, 2H), 7.31 (t, 2H), 7.40 
(m, 4H), 7.89 (d, 2H), 8.51 (d, 1H), 8.54 (t, 1H). 

35 Example 203 

N-( 4-f 4-( 2-( 1 3-dioxan-2-vDelhvnpiperidin- 1 -vnbenzovn-3-nitro-4-(Y 2- 
rphenvlthio)ethvDamino)benzenesulfonamide 
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Example 203A 

ethyl 4-f442-(h3-dioxaii-2-vnethvnpiperidin-l-yl)benzoate 
A mixture of Example 199A (1.2 g, 3.6mmol), Pd/C (0.42 g), and ethyl acetate (25 
mL) was hydrogenated at 4 atmospheres in a Parr shaker at room temperature for 3 days. 
The catalyst was removed by filtration, solvent was evaporated, and the crude product was 
purified by flash column chromatography on silica gel with 30% ethyl acetate/hexanes to 
provide the desired product. MS(DCI) m/e 348 (M+H) + . 

Example 203B 
4-(4-(2-( 1 3-dioxan-2-vDethvBpiperidin- 1 -vDbenzoic acid 
The desired product was prepared by substituting Example 203 A for Example 1 19B 
in Example 1 19C. MS(DCI) m/e 320 (M+H) + 

Example 203 C 

N-(4-( 4-( 24 1 3-dioxan-2-vnethvnpiperidin~ 1 -vnbenzovlV3-nitro-4^r2- 
(phenvlthio^ethvDamino^benzenesulfonamide 
The desired product was prepared by substituting Example 203B and Example 77B 
for Example IB and Example 1C, respectivley, in Example ID to obtain the desired product. 
MS (ESI(-)) m/e 653; X H NMR (300 MHz, DMSO-ds) 5 1 1.96 (s, 1H), 8.77 (t, 1H), 8.60 (d, 
1H), 7.91 (dd, 1H), 7.72 (d, 2H), 7.37 (m, 2H), 7.14-7.31 (m, 4H), 6.91 (d, 2H), 4.47 (t, 1H), 
3.87-3.99 (m, 4H), 3.62-3.70 (m, 4H), 3.30 (m, 4H), 2.78 (m, 2H), 1.75-1.90 (m, 1H), 1.70 
(m, 2H), 1.48 (m, 2H), 1.22-1.32 (m, 3H) 1.05-1.13 (m, 1H). 

Example 204 

N-r2-rdimethvlamino)ethvn-3-f 2-methoxv-4 , -f ( ( (4-((( 1 RV2-f 4-methvlpiperazin- 1 -vD- 1 - 
((phenylthio)methyDethvnam 3 1 '-biphenvl-4- 

vl)-N-methylpropanamide 
The desired product was prepared by substituting Example 148C and Example 178B 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 830 (M-H)~ 
; ! H NMR (300 MHz, DMSO-d*) 5 2.42-2.59 (m, 2H), 2.68 (s, 6H), 2.71 (s, 3H), 2.89 (m, 
2H), 3.02 (m, 2H), 3.14 (s, 3H), 3.29 (m, 12H), 3.62 (m, 2H), 3.75 (s, 3H), 4.04 (m, 1H), 6.89 
(d, 1H), 6.94 (s, 1H), 6.98 (d, 1H), 7.18 (m, 2H), 7.26 (t, 2H), 7.37 (m, 3H), 7.84 (d, 1H), 
7.89 (d, 2H), 8.46 (d, 1H), 8:54 (t, 1H). 

Example 205 
-126- 



) 



methyl 4-( 3-( 2-methoxy-4 , -<Y(Y3-nitro-4-( ( 2- 
(phenylthiQ)ethyl)amino)phenvnsulfonvnamino > )carbonvlV 1 3 1 -biphenyl-4- 
yDpropyDpiperazine- 1 -carboxvlate 
The desired product was prepared by substituting methyl chloroformate for 
dimethylcarbamic chloride in Example 200. MS (ESI(-)) m/e 746 (M-H)~; *H NMR (300 
MHz, DMSO-d6) 5 1.79 (m, 2H), 2.35 (m, 4H), 2.61 (t, 2H), 3.28 (t 5 2H), 3.35 (m, 6H), 3.59 
(s, 3H), 3.61 (m, 2H), 3.74 (s, 3H), 6.85 (d, 1H), 6.94 (s, 1H), 6.98 (d, 1H), 7.20 (m, 2H), 
7.31 (t, 2H), 7.40 (m, 3H), 7.88 (d, 1H), 7.89 (d, 2H), 8.51 (d, 1H), 8.52 (t, 1H). 

Example 206 

N^4-( r 8-azaspirof4.5)dec-8-vl > )benzovn-4-(r(lRV2-r(2- 
rdimethvlamino^ ethvlXmethvO amino V 1 -( rphenylthio)methy0ethvl)aminoV3- 

nitrobenzenesulfonamide 

Example 206A 

tert-butyl (lR)-2-r(2-(dimethvlammo)ethvl)(methvl)aminoVl- 
(fpheny lthio^methy 1) ethylcarbamate 
The desired product was prepared by substituting N, N, N'-trimethylethylenediamine 
for dimethylamine in Example 134B. MS (ESI(-)) m/e 366 (M-H)~. 

Example 206B 

(2R)~N 1 -(2-(dimethylamino)ethyl)-N 1 ~methvl-3~( phenylthio)propane- 1 ,2-diamine 
The desired product was prepared by substituting Example 206A for Example 133A 
in Example 133B. 

Example 206C 

4-((( 1 R)-2-r(2-(dimethylamino > )ethylXmethynammoV 1 -(( phenylthio)methvl)ethynamino)-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 122C and Example 206B 
for Example ID and 2,2-dimethylcyclopentylamine, respectively, in Example IE. 
MS (ESI(-)) m/e 466 (M-H)~. 

Example 206D 
N-(4-f8-azaspiro(4.5Mec-8-vn^ 
(dimethvlamino)ethylKmethvl) 

nitrobenzenesulfonamide 
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The desired product was prepared by substituting Example 257C and Example 206C 
for Example IB and Example 1C, respectively, in Example ID. MS (ES1(-)) m/e 707 (M-H)" 
; 'h NMR (300 MHz, DMS0-d 6 ) 5 1.41 (m, 4H), 1.48 (m, 4H), 1.59(m, 4H), 2.23 (m, 2H), 
2.64 (s, 6H), 2.67 (s, 3H), 2.72 (m, 2H), 3.20 (m, 4H), 3.26-3.42 (m, 5H), 6.81 (d, 2H), 6.97 
5 (d, 1H), 7.18 (dd, 1H), 7.21 (dd, 2H), 7.31 (d, 2H), 7.72 (d, 2H), 7.82 (dd, 1H), 8.20 (d, 1H), 
8.43 (s, 1H). 

Example 207 

N-r4-(4-(2-amino-3-phenylpropyl)pipera2in-l-vl')ben20vn-3-nitro-4-f(2- 
10 (phenvlthio)ethvDamino)benzenesulfonamide 

The desired product was prepared by substituting Example 173B for Example 120D 
in Example 120E. MS (ESI(-)) m/e 673 (M-H)"; *H NMR (300 MHz, DMSO-dg) 5 8.78 (t, 
1H), 8.60 (d, 1H), 7.91 (dd, 1H), 7.77 (d, 2H), 7.12-7.40 (m, 9H), 6.90-7.04 (m, 2H), 3.60- 
3.72 (m, 4H), 3.26-3.40 (m, 6H), 2.98-3.08 (m, 2H), 2.70-2.84 (m, 4H). 

15 

Example 208 

4-f((4-(aminomethyDbicyclo(2.2.2)ort^ 

4-ylpropyl)- 1 . 1 '-biphenvl-4-vDcarbonyl)-3-nitrobenzenesulfonamide 

20 Example 208A 

tert-butvl (4-(«4-(((( 2'-methoxv-4'-(3-morpholin-4-vlpropvn- 1 . 1 '-biphenvl-4- 
vl)carbonvnamino)sulfonyl)-2-nitrophenvl)amino)methvl')bicvclo(2.2.2)oct-l- 

vDmethvlcarbamate 

The desired product was prepared by substituting Example 1220 and Example 162A 
25 for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 804 (M-H)" 

Example 208B 
4-(((4-(aminomethyDbicvclo(2.2.2)ort-l^ 
30 4-vlpropyl)- 1 , 1 '-biphenyl-4-yl)carbonvl')-3-nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 208A for Example 120D 
in Example 120E. MS (ESI(-)) m/e 704 (M-H)'; ! H NMR (300 MHz, DMSO-de) 5 0.3 (br s, 
1H), 8.65 (d, 1H), 8.48 (d, 1H), 7.95 (dd, 1H), 7.92 (d, 2H), 7.66 (br s, 2H), 7.56 (d, 2H), 
7.32 (d, 1H), 7.26 (d, 1H), 7.02 (d, 1H), 6.93 (dd, 1H), 3.92-4.02 (m, 2H), 3.78 (s, 3H), 3.38- 
35 3.47 (m, 2H), 3.26-3.37 (m, 4H), 3.10 (br s, 2H), 2.63-2.76 (m, 4H), 2.52-2.60 (m, 2H), 2.01- 
2.08 (m, 2H), 1.42-1.55 (m, 12H). 
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Example 209 
N-(4-(r4-butvlbenzYl)oxv > )beri20vl)>3-nitro-4-((2- 
(phenvlthiokthvl)amino)benzenesulfonamide 



Example 209A 
methyl 4-((4-butvlbenzvDoxv)benzoate 
A solution of triphenylphosphine (656 mg, 2.50 mmol) in THF (12 mL) at 0 °C was 
treated with diethyl azodicarboxylate (442 mg, 2.54 mmol), stirred for 20 minutes, treated 
with ethyl 4-hydroxybenzoate (350 mg, 2.30 mmol) and 4-butylbenzyl alcohol (414 mg, 2.52 
mmol), warmed to room temperature, stirred for 16 hours, and concentrated. The concentrate 
was purified by flash column chromatography on silica gel with 30% ethyl acetate/hexanes to 
provide the desired product. 

Example 209B 
4-f f4-butylbenzyl)oxv)benzoic acid 
The desired product was prepared by substituting Example 209 A for Example 1 A in 
Example IB. 

Example 209C 
N-(4-((4-butvlbenzvl)oxv > )benzovl > )-3-nitro-4-(r2- 
(phenvlthio)ethvDamino > )benzenesulfonamide 
The desired product was prepared by substituting Example 209B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 618 (M-H)" 
;*H NMR (300 MHz, DMSO-de) 8 0.88 (t, 3H), 1.29 (tq, 2H), 1.54 (tt, 2H), 2.57 (t, 2H), 3.28 
(t, 2H), 3.63 (dt, 2H), 5.08 (s, 2H), 6.96 (d, 2H), 7.06 (d, 1H), 7.19 (d, 2H), 7.21 (s, 1H), 7.34 
(m, 6H), 7.83 (d, 2H), 7.88 (dd, 1H), 8.54 (d, 1H), 8.61 (t, 1H). 

Example 210 
4-r3-(2-methoxv-4^fa(3^nitro-4-(f2- 
(phenvlthio)ethyl)amino)phenvl)sulfonvl)amino)carbonyn--l , 1 -biphenyM-yDpropylVN.N- 

dimethvlpiperazine- 1 -sulfonamide 
The desired product was prepared by substituting dimethylsulfamoyl chloride for 
dimethylcarbamic chloride in Example 200. MS (ESI(-)) m/e 795 (M-H)'; *H NMR (300 
MHz, DMSO-d*) 5 1.89 (m, 2H), 2.65 (m, 2H), 2.77 (s, 6H), 2.84 (m, 2H), 3.10 (in, 8H), 
3.28 (m, 2H), 3.63 (dd, 2H), 3.76 (s, 3H), 6.89 (d, 1H), 6.97 (s, 1H), 7.09 (d, 1H), 7.21 (m, 
2H), 7.29 (t, 2H), 7.39 (m, 2H), 7.47 (d, 2H), 7.88 (d, 1H), 7.90 (dd, 1H), 8.55 (d, 1H), 8.64 
(t, 1H). 
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Example 21 1 

4-( (( 1 RV 2-(2. 5-dioxopyrrolidin- 1 -vD- 1 - (( phenvlthio)methvnethvnamino)-N-( (2'-methoxv- 
4W3-morpholin-4-yl-3-oxopropvl)- 1 , 1 '-biphenyl->4--Yl)carbonYlV3-nitrQbenzenesuIfonamide 
5 A solution of succinimide (24 mg, 0.245 mmol), triphenylphosphine (71 mg, 0.27 

mmol), and DEAD (43 uL, 0.27 mmol) in THF (3 mL) at room temperature was treated with 
Example 281B (90 mg, 0. 122 mmol), stirred for 30 minutes, and purified by flash column 
chromatography on silica gel with 5% methanol/ethyl acetate to provide the desired product. 
MS (ESI(-)) m/e 814 (M-H)~; *H NMR (300 MHz, DMSO-d^) 5 1.79 (m, 2H), 2.35 (m, 4H), 
10 2.61 (t, 2H), 3.28 (t, 2H), 3.35 (m, 6H), 3.59 (s, 3H), 3.61 (m, 2H), 3.74 (s, 3H), 6.91 (d, 1H), 
7.01 (s, 1H), 7.03 (d, 1H), 7.16 (m, 1H), 7.21 (t, 2H), 7.31 (m, 2H), 7.56 (d, 2H), 7.89 (d, 
3H), 8.37 (d, 1H), 8.54 (t, 1H). 



Example 212 

15 N-(4-(8-azaspiro(4.5Mec-8-yDbenzoy 

3 -nitrobenzenesulfonamide 



Example 212A 
2-cvano-N,N-dimethvl-2-(phenvlthio > )acetamide 
20 A suspension of 2-bromo-2-cyano-N,N-dimethylacetamide (3.80 g, 20 mmol), 

potassium carbonate (2.902 g, 21 mmol) and thiophenol (2.314 g, 21 mmol, 2.16 mL) in 
acetonitrile (20 mL) was heated to 50 °C for 3 days. The mixture was diluted with water 
(100 mL) and extracted with ethyl acetate (2 x 50 mL). The combined extracts were 
combined and concentrated The concentrate was purified by column chromatography on 
25 silica gel with 0-50% ethyl acetate/hexanes to provide the desired product. MS (ESI(+)) m/e 
221 (M+H) + . 



Example 2 12B 
N.N~dimethvl-2-(phenvlthio)propane- 1 ,3-diamine 
30 Example 212A (0.76 g, 3.45 mmol) was treated with 1M BH3 THF (15 mL), stirred at 

room temperature for 1 8 hours, quenched with methanol (5 mL), and concentrated. The 
concentrate was heated with 2M HC1 (50 mL) concentrated, treated with 40 % KOH (1-2 
mL) and extracted with dichloromethane (25 mL x 2). The combined extracts were dried 
(MgSC>4) 5 filtered, and concentrated to provide the desired product. MS (ESI(n-)) m/e 211 
35 (M+H) + . 

Example 212C 
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4-((3-(dimethvlaminoV2-(phenylthio)pro^ 

The desired product was prepared by substituting Example 212B for Example 195A 
in Example 195B. MS (ESI(-)) m/e 409 (M-H)". 

Example 21 2D 

N-f4-(8-azaspirof4.5)dec-8-vl^ 

3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 257C and Example 212C 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 650 (M-H)" 
; *H NMR (300 MHz, DMSO-ds) 5 8.98 (t, 1H), 8.56 (d, 1H), 7.88 (dd, 1H), 7.71 (d, 2H), 
7.48-7.44 (m, 2H), 7.35-7.26 (m, 3H), 7.02 (d, 1H), 6.87 (d, 2H), 3.82-3.79 (m, 1H), 3.67- 
3.59 (m, 2H), 3.32-3.24 (m, 4H), 2.86-2.67 (m, 2H), 2.39 (br s, 6H), 1.61-1.56 (m, 4H), 1.51- 
1.40 (m, 8H). 

Example 213 

N-f4-r2-but-3-envl-13-benzothiazol-5-vl)benzovn-3-nitro-4-r(;2- 
rphenvlthio^ethvnamino^benzenesulfonamide 

Example 213A 
5-bromo-2-but-3-enyl- 1 ,3-benzothiazole 
A solution of 5-bromo-2-methylbenzothioazole (1.00 g, 4.38 mmol) in THF (25 mL) 
at -78 °C was treated with 1 .5M LDA in cyclohexane (4.40 mL, 6.60 mmol), stirred for 45 
minutes, treated with allyl bromide (1 .33 g, 10.99 mmol), stirred for 1 hour, quenched with 
1 M HC1, warmed to room temperature, added to water (50 mL), and extracted with ethyl 
acetate (3 x 200 mL). The combined extracts were washed with brine (25 mL), dried 
(Na2SC>4), filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 8% ethyl acetate/hexanes to provide the desired product. 

Example 2 13B 
4-(2-but-3-envl-l 3-benzothiazol-5-yDbenzoic acid 
The desired product was prepared by substituting Example 213A for 6-bromoindole 
in Example 4A. 

Example 213C 

N-( 4-(2-but-3-envl- 1 3-benzothiazol-5-vDbenzovlV3-nitro-4-(; (2- 
(phenvlthio) ethvP amino)benzenesulfonamide 
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The desired product was prepared by substituting Example 213B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 643, 645 (M- 
H)\ (M+H) + , l H NMR (300 MHz, DMSO-d 6 ) 5 2.59 (dt, 2H), 3.24 (t, 2H), 3.26 (t, 2H), 3.61 
(dt, 2H), 5.02 (dq, 1H), 5.14 (dq, 1H), 5.92 (m, 1H) 3 7.02 (d, 1H), 7.19 (tt, 1H), 7.30 (t, 2H), 
5 7.39 (d, 2H), 7.74 (d, 3H), 7.89 (dd, 1H), 7.97 (d, 2H), 8. 10 (d, 1H), 8.22 (d, 1H), 8.54 (d, 
1H), 8.56 (t 3 1H). 

Example 214 

N-(4-f 1 -(( 1 -hvdroxycvclohexvDmethvl)- 1 H-benzimidazol-5-yl)benzovl)-3-nitro>4-((2- 
10 (phenvlthio)ethyl)ammo)benzenesulfonamide 

Example 214A 
l-(((2-amino-4-bromophenvl)amino)methvl)cyclohexanol 
The desired product was prepared by substituting 1-aminomethyl-l-cyclohexanol 
15 hydrochloride for butylamine in Examples 166A, adding 2M NaOH (2.5 mL) to the reaction, 
and then substituting the resulting product for Example 166A in Example 166B. 

Example 214B 
1 -((5-bromo- 1 H-benzimidazol- 1 -vDmethvDcvclohexanol 
20 The desired product was prepared by substituting Example 214A for Example 170A 

in Example 170B. 

Example 214C 
4-( 1 ,3,2-dioxaborinan-2-vl)benzoic acid 
25 A mixture of 4-(dihydroxyboryl)benzoic acid (30.00 g, 181 mmol) and 1,3- 

propanediol (1 5.20 g, 200 mmol) in toluene (750 mL) at 140 °C was stirred for 6 hours while 
collecting the water removed by azeotrope formation. The mixture was concentrated to 
provide the desired product. 

30 Example 214D 

N-( 4-( 1 3,2-dioxaborinan-2-vnbenzovlV3-nitro-4-(f 2- 
(phenylthio)ethyl > >amino)benzenesulfonamide 
The desired product was prepared by substituting Example 214C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. 

35 
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Example 214E 

N-(4-boi-vlben zovn-3-nitio-4-r ( 2-( phenvlthio Whvnamino)benzenesulfonamide 
A solution of Example 21 4D (26.26 g, 48.5 mmol) in THF (250 mL) at room 
temperature was treated with 2M KOH (225 mL), stirred for 16 hours, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 70-100% ethyl 
acetate/hexanes to provide the desired product. 

Example 214F 

N-(4-( \-(( l-hvdroxvcvclohexvl)methvn- 1 H-benzimidazol-5-vDbenzovlV3-nitro-4-f (2- 
fphenvlthio)ethvDamino)benzenesulfonamide 
The desired product was prepared by substituting Example 214B and Example 214E 
for 6-bromoindole and 4-(dihydroxyboryl)benzoic acid in Example 4A. MS (ESI) m/e 684, 
686 (M-H)", (M+H) + ; 'hNMR (300 MHz, DMSO-de) 6 1.17-1.58 (m, 10H), 3.27 (t, 2H), 
3.61 (dt, 2H), 4.15 (s, 2H), 4.58 (s, 1H), 7.00 (d, 1H), 7.20 (tt, 1H), 7.31 (td, 2H), 7.40 (d, 
2H), 7.49-7.58 (m, 2H), 7.65 (d, 2H), 7.73 (d, 1H), 7.89 (dd, 1H), 7.96 (d, 2H), 8.14 (s, 1H), 
8.52 (d, 1H), 8.53 (t, 1H). 

Example 215 
tert-butvl2-r(4-r4-( , Crr3-nitro-4-rr2- 
(phenvlthio)ethvl)amino)phenyl)sulfonvl)amino)carbonvl)phenvl)piperazin-l- 

vDmethvDpvrrohdine- 1 -carboxvlate 
The desired product was prepared by substituting 2-formylpyrrolidine-l-carboxylic 
acid tert-butyl ester for (l-benzyl-2-oxo-ethyl)-carbamic acid tert-butyl ester in Example 
173B. MS (ESI(-)) m/e 723 (M-H)"; ! H NMR (300 MHz, DMSO-de) 5 8.61 (t, 1H), 8.53 (d, 
1H), 7.88 (dd, 1H), 7.73 (d, 2H), 7.38 (d, 2H), 7.30-7.25 (m, 2H), 7.21-7.15 (m, 1H), 7.07 (d, 
1H), 6.87 (d, 2H), 3.88-3.78 (m, 1H), 3.62 (q, 2H), 3.18-3.30 (m, 10H), 2.72-2.60 (m, 2H), 
2.38-2.26 (m, 2H), 1.90-1.76 (m, 4H), 1.40 (s, 9H). 

Example 216 
N.N-dimethvl-3-r8-r4-rr«'3-nitro-4-((2- 
(phenvlthiokthvDam ino)phenvnsulfonvDamino)carbonvnphenvnquinolin-5-vnpropanamide 

The desired product was prepared by substituting dimethylamine for 1- 
methylpiperazine in Example 201 . MS (ESI(-)) m/e 682 (M-H)"; J H NMR (300 MHz, 
DMSO-de) 5 2.73 (t, 2H), 2.83 (s, 3H), 2.92 (s, 3H), 3.26 (t, 2H), 3.28 (t, 2H), 3.65 (dt, 2H), 
7.15 (d, 1H), 7.19 (tt, 1H), 7.29 (td, 2H), 7.38 (d, 2H), 7.55-7.62 (m, 2H), 7.66 (d, 2H), 7.69 
(d, 1H), 7.90-7.98 (m, 3H), 8.57 (d, 1H), 8.60 (t, 1H), 8.70 (m, 1H), 8.88 (dd, 1H). 
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Example 2 1 7 

N-f(2 , -mcthoxy-4'-(( lE)-3-moipholin-4-yl-3-oxopix>p-l-enyl)-l ,r-biphenyl-4-yl)carbonvl)-3- 
nitrQ-4-((2~(phenylthio)ethvl)ammQ)benzenesulfonamide 



5 Example 217A 

ethvl 2 , -methoxv-4 t -(Y 1 E)-3-morphoIin-4-vl-3-oxoprop- 1 -envD- 1 , 1 -biphenvM-carboxvlate 
The desired product was prepared by substituting Example 122L and morpholine for 
Example IB and Example 1C, respectively, in Example ID. 

10 Example 217B 

2'-methoxv-4 , -(Y 1 E)-3-moipholin-4-vl-3-oxoprop- 1 -envlV 1 « 1 '-biphenvl-4-carboxvlic acid 
The desired product was prepared by substituting Example 217A for Example 1 A in 
Example IB. MS (ESI(-)) m/e 366 (M-H)~. 

15 Example 2 17C 

N-( fe'-methoxv^'-fY 1 EV3-morpholin-4-vl-3 -oxoprop- 1 -envD- 1 3 1 '-biphenYl-4-yDcarbonyl)-3- 
nitro-4>((2-(phenylthiokthynamino)benzenesulfonamide 
The desired product was prepared by substituting Example 217B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 701 (M-H)' 
20 ; *HNMR (300 MHz, DMSO-ck) 5 3.25 (m, 4H), 3.47 (m, 2H), 3.61 (m, 4H), 3.68 (s, 3H), 
3.72 (dd, 2H), 4.58 (d, 1H), 6.92 (m, 3H), 7.20 (t, 1H), 7.31 (m, 3H), 7.40 (m, 4H), 7.58 (dd, 
1H), 7.90 (m, 3H), 8.48 (m, 2H). 



Example 218 

25 isobutyl 4-(3-(2-methoxv-4^((rr3-nitro-4-(f2- 

(phenvlthio)e1±ryDaniino)ph^ 1 '-biphenyl-4- 

vDpropvDpiperazine- 1 -carboxvlate 
The desired product was prepared by substituting isobutyl chloroformate for 
dimethylcarbamic chloride in Example 200. MS (ESI(-)) m/e 788 (M-H)"; *H NMR (300 
30 MHz, DMSO-ds) 6 0.89 (d, 6H), 1.80 (m, 2H), 1.85 (m, 1H), 2.39 (m, 4H), 2.62 (t, 2H), 3.28 
(t, 2H), 3.40 (m, 4H), 3.59 (m, 3H), 3.73 (s, 3H), 3.79 (dd, 1H), 4.02 (m, 1H), 6.86 (d, 1H), 
6.94 (s, 1H), 6.98 (d, 1H), 7.20 (m, 2H), 7.31 (t, 2H), 7.40 (m, 3H), 7.88 (d, 1H), 7.89 (d, 
2H), 8.50 (d, 1H), 8.52 (t, 1H). 



35 Example 219 

3-nitro-4-(Y 2-( phenvlthio) ethyHamino VN-(4-( L 8 a 8-trimethvl-3-azabicvclo(3 .2.1 )oct-3 - 

vDbenzovDbenzenesulfonamide 
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Example 219A 

methyl 44L8,8-trimethvl-2,4-dioxo>3-azabicvclof3.2. Doct^-vPbenzoate 
The desired product was prepared by substituting methyl 4-aminobenzoate and (+/-)- 
5 camphoric anhydride for ethyl 4-aminobenzoate and 3,3-dimethylglutaric anhydride, 
respectively, in Example 1 19 A. MS (DCI) m/e 333 (M+NH4)* 

Example 219B 

methyl 4-(L8,8-trimethvl-3-azabicvclo(3.2. l)oct-3-vDbenzoate 
1 0 The desired product was prepared by substituting Example 2 1 9A for Example 1 1 9A 

in Example 1 19B. MS (DCI) m/e 288 (M+H) + . 

Example 2 19C 

4-(l ,8,8-trimethvl-3-azabicyclo(3.2. 1 )oct-3-vfibenzoic acid 
1 5 The desired product was prepared by substituting Example 2 1 9B for Example 1 1 9B 

in Example 1 19C. MS (DCI) m/e 274 (M+H) + 

Example 219D 

3-nitro-4-«2-(phenv^ 
20 vDbenzovDbenzenesulfonamide 

The desired product was prepared by substituting Example 219C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 607 (M-H) 
; *H NMR (300 MHz, DMSO-ds) 6 1 1.96 (s, 1H), 8.76 (t, 1H), 8.60 (d, 1H), 7.91 (dd, 1H), 
7.74 (d, 2H), 7.37 (d, 2H), 7.15-7.29 (m, 4H), 6.80 (d, 2H), 3.67 (m, 2H), 3.43 (d, 1H), 3.29 
25 (m,2H), 3.15 (m, 2H), 2.85 (d, 1H, J=11.5), 1.90 (m, 2H), 1.60 (m, 2H), 1.40 (m, 1H),0.91 
(m, 9H). 

Example 220 

3-nitro-4-((2-fphenylthio)ert^ 

30 

Example 220A 
methyl 4-f 2,5-dioxopviTolidin- 1 -vDbenzoate 
The desired product was prepared by substituting methyl 4-aminobenzoate and 
succinic anhydride for ethyl 4-aminobenzoate and 3,3-dimethylglutaric anhydride, 
35 respectively, in Example 1 19 A. MS (DCI) m/e 251 (M+NH4)"". 

Example 220B 



-135- 



-9£l- 



(HI 1) '(HI C P) IS'8 '(H3 *p) 687, '(HI 1>) OZ/Z, 
'(H£ to) ofrX '(H3 '*) l£'L '(H3 to) 037. '(HI *p) 107, '(HI 's) S6'9 '(HI 'P) 88 9 c (Ht *PP) 
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9Z,Z, sidurexg pue 3033 sxdurexg Supnjpsqns Aq psjBcfojd sbav pnpoid psjissp sqx 
9pnireucg|ns3U3"^^ 

0033 ^durexg 

+ (H+PM) 361 (iDa) S1AT 361 1 ^idurexg u; 
961 1 sjduiBxg joj Q033 ^idurexg §uurnpsqns Aq parecfeid shay pnpoad psjisop aqx 
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N-( 4-( 1 -(cvclohexvlmethvl)-2-oxo-2,3-dihvdi-o- 1 H-benzimidazol-5-vl)benzoyl)~3-nitro-4- 



(r2-(phenvlthio)ethvl)arnmo)benzenesulfonamide 



Example 223A 

4-f 1 -(cvclohexylmethvl)-2-oxo-23-dihydro- 1 H-benzimidazol-5-vnbenzoic acid 
The desired product was prepared by substituting cyclohexylmethylamine for n- 
butylamine in Examples 166 A, 166B, 166C, and 166D. 

Example 223 B 

N-(4-( 1 "( r cvclohexvlmethyl)-2-oxO'2,3-dihvdro- 1 H-benzimidazol-5-vnbenzovlV3-nitro-4- 
(^-(phenylthio^ethvnammo^benzenesulfonamide 
The desired product was prepared by substituting Example 223A and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 684, 686 (M- 
H)~; (M+H) + ; *H NMR (300 MHz, DMSO-da) 5 0.96-1.26 (m, 5H), 1.55-1.72 (m, 5H), 1.80 
(m, 1H), 3.27 (t, 2H), 3.63 (m, 4H), 6.98 (d, 1H), 7.15-7.25 (m, 3H), 7.30 (t, 3H), 7.40 (d, 
2H), 7.55 (d, 2H), 7.88 (dd, 1H), 7.93 (d, 2H), 8.51 (d, 1H), 8.51 (t, 1H), 10.89 (s, 1H). 

Example 224 

tert-butvl f5RV5-((4-((((4 , -q-((2-fdimethvlamino^ethvn(methvnamm^^ 

1 a 1 , -biphenyl-4-vl)carbonvDamino)sulfonYl)-2-nitrophenvl)amino)-6- 
(phenylthio)hexvlcarbamate 
The desired product was prepared by substituting Example 124C and Example 191 C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 861 (M-H)~ 
; ! H NMR (300 MHz, DMSO-c^) 5 1.32 (s, 9H), 2.37 (s, 3H), 2.52 (s, 6H), 2.54 (m, 6H), 
2.72 (t, 2H), 2.80 (d, 2H), 2.88 (d, 2H), 3.02 (m, 2H), 3.27 (m, 4H), 3.77 (s, 3H), 3.98 (m, 
1H), 6.70 (m, 1H), 6.89 (d, 1H), 6.90 (s, 1H), 6.99 (d, 1H), 7.18 (m, 1H), 7.22 (m, 2H), 7.30 
(d, 2H), 7.39 (t, 2H), 7.81 (d, 1H), 7.89 (d, 2H), 8.14 (d, 1H), 8.47 (d, 1H). 

Example 225 

N-(4-(l-cvclopentvl-2-oxo-23-dA^ 

(phenvlthio)ethynamino)benzenesulfonamide 

Example 22 5 A 

4-( 1 -cvclopentvl-2-oxo-23-dihvdro- 1 H-benzimidazol-5-yfl benzoic acid 
The desired product was prepared by substituting cyclopentylamine for butylamine in 
Examples 166 A, 166B, 166C, and 166D. 
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Example 225B 

N-(4-n-cvclopentyl-2-oxo-2^ 

(phenylthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 225A and Example 77B 
5 for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 656 (M-H)~ 
; *H NMR (300 MHz, DMSO-c^) 5 1.68 (m, 2H), 1.91 (m, 4H), 2.05 (m, 2H), 3.28 (t, 2H), 
3.62 (dt, 2H), 4.74 (m, 1H), 7.03 (d, 1H), 7.15-7.25 (m, 3H), 7.27-7.35 (m, 3H), 7.39 (d, 2H), 
7.57 (d, 2H), 7.89 (dd, 1H), 7.94 (d, 2H), 8.52 (d, 1H), 8.56 (t, 1H), 10.95 (s, 1H). 

Example 226 

3-nitro-N-(4-(4-(3-oxopropyDpiperidin- 1 -vDbenzoyD-4-(Y2- 
(pheny lthio) ethyl) amino)benzenesulfonamide 
A solution of Example 203C (250mg, 0.4 mmol), in dichloromethane (5 mL), TFA 
(1 .5 mL), and 1 drop water was stirred at room temperature for 48 hours. The reaction 
mixture was diluted with dichloromethane, washed sequentially with water, saturated 
NaHC03, and brine, dried (MgSC^), filtered, and concentrated. The concentrate was purified 
by flash column chromatography on silica gel with dichloromethane 0.5-1.0% methanol to 
provide the desired product. MS (APCI) m/e 597 (M+H) + ; ! H NMR (300 MHz, CDC1 3 ) 8 
9.80 (s, 1H), 8.87 (d, 1H), 8.67 (t, 1H), 8.47 (s, 1H), 8.15 (dd, 1H), 7.63 (d, 2H), 7.40 (m, 
2H), 7.24-7.34 (m, 4H), 6.87 (d, 2H), 6.82 (m, 2H), 3.87 (d, 2H), 3.58 (m, 4H), 3.21 (t, 2H), 
2.86 (m, 2H), 2.50 (m, 2H), 1.80 (m, 2H), 1.62 (m, 2H), 1.55 (s, 4H) 1.31 (m, 2H). 

Example 227 

N-(4-(3-butvl-2-oxo-23-dihydro-l,3-beiizoxazol-6-ynbenzovlV3-nitro-4-r(2-- 
25 (phenvlthio)ethvnamino)benzenesulfonamide 

The desired product was prepared by substituting 1 -bromobutane for 
bromomethylcyclohexane in Example 181. MS (ESI) m/e 645, 647 (M-H)~, (M+H) + ; *H 
NMR (300 MHz, DMSO-d*) 5 0.92 (t, 3H), 1.33 (qt, 2H), 1.69 (tt, 2H), 3.26 (t, 2H), 3.62 (dt, 
2H), 3.85 (t, 2H), 7.05 (d, 1H), 7.19 (tt, 1H), 7.29 (t, 2H), 7.39 (d, 3H), 7.58 (dd, 1H), 7.68 
30 (d, 2H), 7.73 (d, 1H), 7.89 (dd, 1H), 7.94 (d, 2H), 8.54 (d, 1H), 8.59 (t, 1H). 

Example 228 

3-nitro-N-(4-(2-nonyl- 1 J-benzothiazol-S-vnbenzoyn^-ff 2- 
(phenylthio)ethyl)amino)benzenesulfonamide 
35 The desired product was prepared by substituting 1-bromooctane for allyl bromide in 

Example 213. MS (ESI) m/e 715, 717 (M-H)~, (M+H) + ; l H NMR (300 MHz, DMSO-cfe) 
5 0.85 (t, 3H), 1.12-1.43 (m, 12H), 1.82 (tt, 2H), 3.12 (t, 2H), 3.28 (t, 2H), 3.61 (dt, 2H), 7.02 
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(d, 1H), 7.19 (t, 1H), 7.30 (t, 2H), 7.39 (d, 2H), 7.73 (d, 2H), 7.88 (d, 1H), 7.98 (d, 2H), 8.11 
(d, 1H), 8.21 (s, 1H), 8.53 (d, 1H), 8.55 (t, 1H). 



Example 229 

N-(Y4'-(3-( 4-(2.2-dimethvlpropanoyr)piperazin- 1 -vDpropvD^'-methoxv- 1 , 1 '-biphenvl-4- 
vl)carbonvlV3-nitro-4-(Y2-(phenvlthio)eA^ 
The desired product was prepared by substituting pivaloyl chloride for 
dimethylcarbamic chloride in Example 200. MS (ESI(-)) m/e 772 (M-H)~; *H NMR (300 
MHz, DMSO-d*) 8 1.18 (s, 9H), 1.79 (m, 2H), 2.35 (m, 6H), 2.62 (t, 2H), 3.28 (t, 2H), 3.54 
(m, 4H), 3.60 (dd, 2H), 3.75 (s, 3H), 6.86 (d, 1H), 6.94 (s, 1H), 6.98 (d, 1H), 7.18 (d, 1H), 
7.20 (m, 1H), 7.31 (t, 2H), 7.40 (t, 4H), 7.88 (d, 1H), 7.89 (d, 2H), 8.49 (d, 1H), 8.51 (t, 1H). 

Example 230 

N-f 4-(3-methoxvcvclohept-l -en- 1 -vl)benzovn-3-nitro-4-((2- 
( r phenvlthio)ethvl > >amino > lbenzenesulfonamide and N-f4-( 6-methoxvcvclohept- 1 -en- 1 - 
vl)benzovlV3-nitro-4-(;r2-(phenvlthio > >ethvDamino)ben 
zenesulfonamide 

Example 230A 

3-methoxvcvclohept- 1 -en- 1 -vl trifluoroacetate and 6-methoxvcvclohept- 1 -en- 1-vl 

trifluoroacetate 

The desired product was prepared by substituting 3-methoxycycloheptanone for 4- 
tert-butylcyclohexanone in Example 5A. 

Example 230B 

methyl 4-(3-methoxycvclohept- 1 -en- 1 -yDbenzoate and methyl 4-(6-methoxvcvclohept-l-en- 

1-vDbenzoate 

The desired product was prepared by substituting Example 230A for Example 5A in 
Example 5B. MS (DCI (+)) m/e 261 (M+H) + . 

Example 23 PC 

N-(4-( 3-methoxvcvclohept- 1 -en- 1 >yl)benzovlV3-nitro-4-rr2- 
(phenylthio)ethyDamino^benzenesulfonamide and N-( 4-( 6-methoxvcyclohept- 1 -en- 1 - 
vl)benzovlV3-nitro-4-(( r 2-(phenvlthio)ethvnamino)ben 
zenesulfonamide 

A mixture of Example 230B (70mg, 0.27mmol) and LiOH (14mg, 0.32 mmol) in 
THF (3 mL), methanol (1.5 mL), and water (0.5 mL) was heated to 50 °C for 3 hour and 
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concentrated. The concentrate was dissolved in DMF (0.5 mL) and treated with a mixture of 
Example 77B (38 mg, 0. 104 mmol), EDC1 (50 mg, 0.26 mmol), and DMAP (79 mg, 0.65 
mmol) in dichloroethane (0.5 mL). The mixture was stirred for 16 hours, diluted with ethyl 
acetate (50 mL), washed sequentially with IN HC1 (5 mL), water (30 mL) and brine (30 mL), 
5 dried (MgSC^), filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 5% methanol/dichloromethane to provide the desired 
product. MS (ESI(-)) nVe 580 (M-H)~; l H NMR (300 MHz, DMSO-d*) 5 8.78 (br t, 1H), 
8.60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.40-7.15 (m, 8H), 6.30 and 6.10 (t, 1H), 4.00 and 
3.70 (m, 2H), 2.90 and 2.75 (s, 3H), 2.30-1.55 (m, 11H). 

10 

Example 23 1 

tert-butvl (5RV5-(Y4-(Y(4-( 1 -benzvl-2-oxo-23-dihvdro- 1 Hzbgnzjmjdazol^ 
yl)benzoyDamino)sulfonyl)-2-nitro 

15 Example 23 1 A 

4-( 1 -benzyl-2-oxo-23-chhvclro- 1 H-benzimidazol-5-vD benzoic acid 
The desired product was prepared by substituting benzylamine for n-butylamine in 
Examples 166 A, 166B, 166C, and 166D. 

20 Example 23 IB 

tert-butvl (5R)-5-(Y4-(Y(4-f l-benzvl-2-oxo-2,3-d&vfr^ 
vl)benzovl)amino)sulfonvl)-2-n^^ 
The desired product was prepared by substituting Example 23 1 A and Example 124C 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 849 (M-H)" 
25 ; *H NMR (300 MHz, DMSO-c^) 6 1.32 (m, 1 1H), 1.54 (m, 2H), 1.72 (m, 2H), 2.87 (m, 
2.87H), 3.98 (t, 2H), 4.12 (m, 1H), 5.02 (d, 2H), 6.72 (t, 2H), 7.01 (d, 1H), 7.07-7.23 (m, 
4H), 7.26-7.38 (m, 8H), 7.60 (d, 2H), 7.84 (dd, 1H), 7.94 (d, 2H), 8.20 (m, 2H), 8.49 (d, 1H), 
11.08 (s, 1H). 

30 Example 232 

N-(4-(4-(3-hydroxypropynpiperidin- 1 -vnbenzovD-3-nitro-4-rf 2- 
(pheny Ithio) ethvl) aminolbenzenesulfonamide 
A solution of Example 226 (15 mg, 0.025 mmol) in methanol (0.5 mL) and 
dichloromethane (2 drops) at 0 °C was treated with NaBH4 (24mg, 0.6 mmol), stirred for 1 
35 hou, warmed to room temperature, and stirred for 90 minutes. The mixture was treated with 
water and filtered. The filter cake was treated with dichloromethane (5 mL) and methanol (1 
drop), stirred for 2 hours, and filtered. The filter cake was washed with diethyl ether, and 
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dried under vacuum to provide the desired product. MS(ESI(-)) m/e 597 (M-H)~; 'h NMR 
(300 MHz, DMSO-df,) 6 8.49 (d, 1H), 8.45 (d, 1H), 7.85 (dd, 1H), 7.71 (d, 2H), 7.40 (m, 2H), 
7.30 (m, 2H), 7.20 (m, 2H), 6.95 (d, 1H), 6.90 (d, 2H), 4.34 (t, 1H), 3.75 (m, 2H), 3.60 (m, 
2H), 3.39 (m, 2H), 3.25 (m, 2H), 2.65 (m, 2H), 1.71 (m, 2H), 1.45 (m, 2H), 1.25-1.11 (m, 
4H). 

Example 233 

N-f 2-f dimemvlammo^ethvlV3-(2-methoxv-4'-( ((( 4-(( ( 1 RV2-morpholin-4-vl- 1 - 
( ( , phenvlthio)memynethvDamino)-3-nitrophenvDsulfonyDamiiio)carbonvlV 1 . 1 '-biphenvl-4- 

vlVN-methvlpropanamide 
The desired product was prepared by substituting Example 146C and Example 178B 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 817 (M-H)" 
; ! H NMR (300 MHz, DMSO-de) 5 2. 18 (dd, 2H), 2.21 (s, 6H), 2.32 (dd, 2H), 2.50 (dd, 2H), 
2.62 (m, 2H), 2.82 (dd, 2H), 2.94 (s, 3H), 2.98 (m, 4H), 3.34 (m, 4H), 3.52 (dd, 2H), 3.74 (s, 
3H), 4.14 (m, 1H), .88 (d, 1H), 6.94 (s, 1H), 6.98 (d, 1H), 7.18 (d, 1H), 7.24 (m, 1H), 7.34 (t, 
2H), 7.39 (t, 2H), 7.82 (d, 1H), 7.89 (d, 2H), 8.32 (d, 1H), 8.46 (d, 1H). 

Example 234 
N.N-bis('2-methoxvethvl')-3-f8-r4-r(rr3-nitro-4-r(2- 
(phenvlthio)ethvl)amino)phenvnsulfonvnamino)carbonvl)phenvnquinolin-5-vnpropanamide 

The desired product was prepared by substituting bis(2-methoxyethyl)amine for 1- 
methylpiperazine in Example 201 . MS (ESI) m/e 770, 772 (M-H)", (M+H) + ; l H NMR (300 
MHz, DMSO-de) 6 2.79 (t, 2H), 3.16 (s, 3H), 3.22 (s, 3H), 3.28 (t, 2H), 3.32 (t, 2H), 3.38 (m, 
4H), 3.45 (m, 4H), 3.62 (dt, 2H), 7.02 (d, 1H), 7.20 (t, 1H), 7.30 (t, 2H), 7.40 (d, 2H), 7.52- 
7.61 (m, 4H), 7.67 (d, 1H), 7.89 (dd, 1H), 7.95 (d, 2H), 8.52-8.58 (m, 3H), 8.88 (dd, 1H). 

Example 235 
tert-butvl2-r4-r4-( , f((3-nitro-4-((2- 
(phenvlthio')ethvl')amino)phenvDsulfonvl'>amino")carbonyl')phenvDpiperazin-l- 

vDethvlcarbamate 

The desired product was prepared by substituting (2-oxo-ethyl)-carbamic acid tert- 
butyl ester for (l-benzyl-2-oxo-ethyl)-carbamic acid tert-butyl ester in Example 173B. MS 
(ESI(-)) m/e 683 (M-H)"; J H NMR (300 MHz, DMSO-d6) 5 8.63 (t, 1H), 8.53 (d, 1H), 7.88 
(dd, 1H), 7.74 (d, 2H), 7.38 (d, 2H), 7.25-7.31 (m, 2H), 7.15-7.21 (m, 1H), 7.08 (d, 1H), 6.89 
(d, 2H), 6.74 (br s, 1H), 3.63 (q, 2H), 3.22-3.31 (m, 10H), 3.08-3.17 (m, 2H), 2.60-2.74 (m, 
2H), 1.38 (s, 9H). 
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Example 236 

(Yphenvlthio)methyl)ethylte K 1- 

biphenyI-4-ylVKN-dimethvlpropanamide 

5 

Example 23 6A 

4 t -(3-(dimethylamino > )-3-oxopropvl)-2 , -methoxy-l , r-biphenvl-4-carboxvlic acid 
The desired product was prepared by substituting Example 427 A for Example 1 A in 
Example IB. 

10 

Example 23 6B 

3-(4'-(Y(Y 4-f(Y 1 Rl^^a-rdimethvlamino^ethvnrmethvnaminoV 1 - 
((phenylthio)methvl)ethyn 1 - 

biphenyl-4-yn-N,N-dimethvlpropanamide 
15 The desired product was prepared by substituting Example 236A and Example 206C 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 775 (M-H)" 
; *H NMR (300 MHz, DMSO-d<s) 5 1.18 (s, 9H), 1.79 (m, 2H), 2.35 (m, 6H), 2.62 (t, 2H), 
3.28 (t, 2H), 3.54 (m, 4H), 3.60 (dd, 2H), 3.75 (s, 3H), 6.88 (d, 1H), 6.94 (s, 1H), 6.98 (d, 
1H), 7.18 (d, 1H), 7.23 (m, 1H), 7.32 (t, 2H), 7.39 (d, 2H), 7.82 (d, 1H), 7.89 (d, 2H), 8.20 (d, 
20 2H), 8.48 (d, 1H). 

Example 237 

N-((2 > -methoxv-4 > -(3'(4-(methoxvacetyl)piperazin" 1 -vDpropvD-1 , 1 "biphenyM-vDcarbonyl)- 
3-nitro^-((2-rphenvlthio)ethvl)amino)benzenesulfonamide 

25 The desired product was prepared by substituting methoxyacetyl chloride for 

dimethylcarbamic chloride in Example 200. MS (ESI(-)) m/e 760 (M-H)"; 2 H NMR (300 
MHz, DMSO-deO 5 1.80 (m, 2H), 2.42 (m, 4H), 2.62 (t, 2H), 3.26 (m, 4H), 3.28 (s, 3H), 3.40 
(m, 4H), 3.48 (m, 2H), 3.60 (dd, 2H), 3.75 (s, 3H), 4.08 (s, 2H), 6.86 (d, 1H), 6.95 (s, 1H), 
6.99 (d, 1H), 7.18 (d, 1H), 7.20 (dd, 1H), 7.31 (t, 2H), 7.40 (t, 4H), 7.88 (d, 1H), 7.89 (d, 2H), 

30 8.49 (d, 1H), 8.51(t, 1H). 

Example 238 

N-((2 , -methoxv-4 , -(3~(4-rmethylsulfonyl)piperazin- 1 -vDpropvlV 1 a 1 -biphenvM- 
vl)carbonvlV3-nitro-4-(f2-(phenylthio)ethvDamino)beiizenesulfonamide 
35 The desired product was prepared by substituting methanesulfonyl chloride for 

dimethylcarbamic chloride in Example 200. MS (ESI(-)) m/e 766 (M-H)**; l H NMR (300 
MHz, DMSO-d6) 5 1.99 (m, 2H), 2.68 (m, 4H), 2.86 (s, 3H), 2.96 (m, 4H), 3.08 (m, 4H), 
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3.30 (m, 4H), 3.77 (s, 3H), 4.08 (m, 1H), 6.91 (d, 1H), 6.99 (s, 1H), 7.18 (m, 1H), 7.22 (dd, 
1H), 7.28 (m, 3H), 7.38 (d, 2H), 7.52 (d, 2H), 7.89 (d, 2H), 8.58 (d, 1H), 8.62 (t, 1H). 



Example 239 

N-(4-(33-dimethvlpiperidin- 1 -vDbenzoyD-3-nitro-4-(V2- 
(phenylthio)ethyl)amino)benzenesulfonamide 

Example 23 9 A 
ethyl 4-(3 3-dimethyl-2,6-dioxopiperidin- 1 -vDbenzoate 
The desired product was prepared by substituting 2,2-dimethylglutaric anhydride for 
3,3-dimethylglutaric anhydride in Example 1 19A. MS (DCI) m/e 307 (M+NH4) + . 

Example 239B 
ethyl 4-(33-dimethylpiperidin-l -vDbenzoate 
The desired product was prepared by substituting Example 23 9A for Example 1 19A 
in Example 1 19B. MS (DCI) m/e 262 (M+H) + 

Example 23 9C 
4-(3,3-dimethylpiperidin- 1 -vD benzoic acid 
The desired product was prepared by substituting Example 23 9B for Example 1 19B 
in Example 1 19C. MS (DCI) m/e 234 (M+H) + . 

Example 23 9D 
N-(4-(3,3-chmethvlpiperidin- 1 -yl)benzovl)-3-nitro-4-( (2- 
(phenylthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 23 9C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 567 (M-H) 
; *H NMR (300 MHz, DMSO-d*) 5 1 1.92 (s, 1H), 8.77 (t, 1H), 8.60 (d, 1H), 7.90 (dd, 1H), 
7.70 (d, 2H), 7.37 (d, 2H), 7.26 (t, 2H), 7.18 (m, 2H), 6.89 (d, 2H), 3.67 (m, 2H), 3.30 (m, 
4H), 3.09 (s, 2H), 1.59 (m, 2H), 1.38 (t, 2H), 0.89 (s, 6H). 

Example 240 

4-(( (I RV2-f dimethylamino V 1 -( r (phenvlthio)methvnethyl > )amino )-N-(( 2 , -methoxv-4 , -(3- 
morpholin-4-yl-3-oxopropvlV 1 a 1 "biphenyM-yDcarbonyD-S-nitrobenzenesulfonamide 

Example 240A 

2 t -methoxy-4 t -(3-morpholin-4-yl-3-oxopropylVK 1 '-biphenvM-carboxylic acid 
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The desired product was prepared by substituting Example 122M for Example 1A in 
Example IB. 

Example 240B 

5 4-((( 1 RV2-(dimethvlamino)- 1 -((phenylthio)methyl)ethynamino VN-((2'-methoxv-4 , >( r 3- 
morpholin-4-yl-3-oxopropylVl , 1 -biphenYl^-vDcarbonyD-S-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 240A and Example 134D 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 760 (M-H)" 
; l H NMR (300 MHz, DMSO-d 6 ) 5 2.61 (m, 2H), 2.66 (t, 2H), 2.84 (t, 2H), 3.31 (dd, 1H), 
10 3.32 (s, 6H), 3.37 (dd, 1H), 3.44 (m, 4H), 3.52 (m, 4H), 3.74 (s, 3H), 4.12 (m, 1H), 6.89 (d, 
1H), 6.94 (d, 1H), 6.99 (s, 1H), 7.16 (d, 1H), 7.20 (dd, 1H), 7.22 (dd, 2H), 7.31 (d, 2H), 7.38 
(d, 2H), 7.81 (d, 1H), 7.89 (d, 2H), 8.24 (d, 1H), 8.44 (d, 1H). 

Example 241 

15 4-((3-(dimethylaminoV2--(phenylthio)propynamino)~N-(f 4 -fluoro- 1 3 1 f -biphenyl-4- 

y 1) carbonyD-3 -nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 212C for Example 1C in 
Example ID. MS (ESI(-)) m/e 607 (M-H)*; *H NMR (300 MHz, DMSO-d*) 5 8.80 (t, 1H), 
8.52 (d, 1H), 7.93 (d, 2H), 7.87 (dd, 1H), 7.76-7.70 (m, 2H), 7.60 (d, 2H), 7.51-7.47 (m, 2H), 
20 7.35-7.25 (m, 5H), 6.95 (d, 1H), 3.82-3.75 (m, 1H), 3.62-3.50 (m, 2H), 2.86-2.62 (m, 2H), 
2.41 (brs, 6H). 

Example 242 

N-(f2'-methoxv-4 , -(2-(4-methylpiperazin-l-vl)ethYl)-l ,1 -biphenyl-4-yl)carbonyl)-3-nitro-4- 
25 ((2-(phenylthio)ethyl)amino^benzenesulfonamide 

Example 242A 

methyl 2 -methoxy-4 '-(2-(4-methylpiperazin- 1 -yl) ethyl)- 1 . 1 -bipheny 1-4-carboxylate 
The desired product was prepared by substituting N-methylpiperidine and Example 
30 191 A for dimethylamine and Example 134A, respectively, in Example 134B. MS (ESI(+)) 
m/e 369 (M+H) + . 

Example 242B 

2 -methoxy-4 -(2-(4-methylpiperazin- 1 -yPethvO- 1 a 1 -biphenvl-4-carboxvlic acid 
35 The desired product was prepared by substituting Example 242 A for Example 1 A in 

Example IB. MS (ESI(-)) m/e 353 (M-H)". 
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Example 242C 

N-fte-methoxv-^-f 2-( 4-methvlpiperazin-, 1 -yQethyl V 1 8 1 '-biphenyl-^vDcarbonvD-S-nitro^- 
((2-(phenvlthio)ethyl)amino > )benzenesulfonamide 
The desired product was prepared by substituting Example 242B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 688 (M-H)~ 
; *H NMR (300 MHz, DMS0-d 6 ) 5 2.58 (s, 3H), 2.82 (m, 2H), 3.40 (m, 4H), 2.98 (m, 6H), 
3.15 (d, 2H), 3.28 (dd, 2H), 3.76 (s, 3H), 4.05 (dd, 1H), 6.91 (d, 1H), 6.99 (d, 1H), 7.00 (s, 
1H), 7.18 (d, 1H), 7.20 (dd, 1H), 7.32 (t, 2H), 7.40 (t, 4H), 7.90 (m, 2H), 8.49 (t, 1H), 8.51 
(d, 1H). 

Example 243 
3-iutTO-N-(4-(5-te-oxo-3-piperidin-l^^ 

(phenYlthio)ethvDamino)benzenesulfonamide 
The desired product was prepared by substituting piperidine for 1-methylpiperazine in 
Example 201. MS (ESI) m/e 722, 724 (M-H)~, (M+H) + ; ! H NMR (300 MHz, DMSO-d6) 5 

1.35 (m, 4H), 1.52 (m, 2H), 2.74 (t, 2H), 3.27 (t, 2H), 3.29 (t, 2H), 3.35 (t, 2H), 3.43 (t, 2H) 
3.61 (dt, 2H), 6.99 (d, 1H), 7.20 (tt, 1H), 7.31 (td, 2H), 7.40 (dd, 2H), 7.52-7.60 (m, 4H), 7.67 
(d, 1H), 7.89 (dd, 1H), 7.95 (d, 2H), 8.51 (t, 1H), 8.52 (d, 1H), 8.56 (dd, 1H), 8.88 (dd, 1H). 

Example 244 

N-( 2-( dimethvlamino)ethvn-3-(8-(4-(r((3-nitro-4~rf 2- 
(phenvltMo)ethvDamino)phenvl)sulfon^ 

The desired product was prepared by substituting N,N-dimethylethylenediamine for 
1-methylpiperazine in Example 201. MS (ESI) m/e 725, 727 (M-H)\ (M+H) + ; *H NMR 
(300 MHz, DMSO-d*) 5 2.56 (t, 2H), 2.68 (s, 6H), 2.97 (t, 2H), 3.08 (q, 2H), 3.27 (t, 2H), 

3.36 (t, 2H), 3.61 (dt, 2H), 7.00 (d, 1H), 7.20 (tt, 1H), 7.31 (t, 2H), 7.40 (d, 2H), 7.51 (d, 1H), 
7.57 (d, 2H), 7.60 (dd, 1H), 7.68 (d, 1H), 7.89 (dd, 1H), 7.96 (d, 2H), 8.1 1 (t, 1H), 8.52 (t, 
1H), 8.53 (d, 1H), 8.58 (dd, 1H), 8.90 (dd, 1H). 

Example 245 

N-(f 4 , -fluoro- 1 . 1 '-biphenvl-4-vl)carbonYl)-4-r(2-morpholin-4-vl- 1 - 
((phenvlthio)methyl)ethynaminoV3-nitrobenzenesulfonamide 

Example 245A 
4-(f2-morpholin-4-vM-(Yphenvlthio)m 

The desired product was prepared by substituting Example 180B for Example 122F in 
Example 122G. MS (ESI(+)) m/e 453 (M+H) + . 
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Example 245B 

N-((4 -fluoro- 1 , 1 '-biphenvl-4-vncarbonvn-4-rf 2-morpholin-4-vl- 1 - 
((phenYlthiQlmethvnethvl)aminoV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 245A for Example 1C in 
Example ID, MS (ESI(-)) m/e 649 (M-H)"; *H NMR (400 MHz, DMSO-ds) 5 8.55 (d, 1H), 
8.45 (d, 1H), 7.97 (d, 2H), 7.88 (dd, 1H), 7.75 (m, 5H), 7.30 (m, 4H), 7.15 (m, 3H), 4.30 (m, 
1H), 3.55 (t, 4H), 3.42 (dd, 1H), 3.31 (dd, 1H), another 4 protons were buried under solvent 
peaks. 

Example 246 

3-(2-methoxv-4'-f ( ( ( 4-((( 1 RV2-morpholin-4-vl- 1 -( (jphenvlthio^methvnethvnaminoV3- 
nitrophenvDsulfonvnaminokarbonvlV 1 , 1 -biphenvM-vlVN.N-dimethvlpropanamide 
The desired product was prepared by substituting Example 23 6A and Example 146C 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 760 (M-H)~ 
; *H NMR (300 MHz, DMSO-da) 5 2.36 (t, 2H), 2.44 (t, 2H), 2.62 (dd, 4H), 2.81 (dd, 2H), 
2.82 (s, 3H), 2.96 (s, 3H), 3.31 (m, 1H), 3.41 (dd, 1H), 3.52 (dd, 4H), 3.74 (s, 3H), 4.15 (m, 
1H), 6.89 (d, 1H), 6.94 (d, 1H), 6.99 (s, 1H), 7.18 (d, 1H), 7.20 (dd, 1H), 7.32 (t, 2H), 7.45 
(m, 4H), 7.81 (dd, 1H), 7.89 (d, 2H), 8.32 (d, 1H), 8.48 (d, 1H). 

Example 247 

N-(4-(3,3-dimethvlpvrrohdin-l-vnbenzovl)-3-nitro-4-f(2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 

Example 247A 
methyl 4-(33-cUmethyl-2,S-dioxopvrrolidin- 1 -vDbenzoate 
The desired product was prepared by substituting methyl 4-aminobenzoate and 2,2- 
dimethylsuccinic anhydride for ethyl 4-aminobenzoate and 3,3-dimethylglutaric anhydride, 
respectively, in Example 1 19 A. MS (DCI) m/e 262 (M+H) + 

Example 247B 
methyl 4-f33-dimethvlpvrrolidin- 1 -vDbenzoate 
The desired product was prepared by substituting Example 247A for Example 1 19A 
in Example 1 19B. MS (DCI) m/e 234 (M+H) + . 

Example 247C 
4-(3 .3-dimethylpyrrolidin- 1 -vl) benzoic acid 

-146- 



) 



) 



The desired product was prepared by substituting Example 247B for Example 1 19B 
in Example 1 19C. MS (DCI) m/e 220 (M+H) + . . 

Example 247D 

5 N-(4-f 33-dimethylpyrrolidin- 1 -vl)benzovfl-3-nitro-4-((2- 

(phenvlthio) ethyl) amino^benzenesulfonamide 
The desired product was prepared by substituting Example 247C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 553 (M-H)~ 
; *HNMR (300 MHz, DMSO-c^) 5 11.87 (s, 1H), 8.76 (t, 1H), 8.60 (d, 1H), 7.91 (dd, 1H), 
10 7.72 (d, 2H), 7.37 (d, 2H), 7.26 (t, 2H), 7.18 (m, 2H), 6.50 (d, 2H), 3.67 (m, 2H), 3.38 (t, 
2H), 3.30 (m, 2H), 3.07 (s, 2H), 1.77 (t, 2H), 1.09 (s, 6H). 

Example 248 

N-(Y2 -methoxv-4 , -(3-(4-methvlpiperazin> 1 -yDpropyD- 1 3 1 , -biphenvl-4-yl > )carbonyl)-3-nitro-4- 
15 ((2-(phenvlthio)ethyl)amino)benzenesulfonamide 

Example 248A 

methyl 2 , -methoxv-4 , -f3 -(4-methylpiperazin- 1 -vDpropvD- 1 , 1 -biphenvl-4-carboxylate 
A solution of Example 3 62 A (1 .00 g, 2.52 mmol) in THF (5 mL) at room temperature 

20 was slowly treated with 1M BH 3 in THF (7.57 mL, 7.57 mmol), stirred for 16 hours, 

quenched with methanol (30 mL) and water (5 mL), treated with concentrated HC1 (1 mL), 
heated to 60 °C, and stirred for 2 hours. The mixture was treated with 1M NaOH (50 mL) 
and extracted with 80:20:0.5 dichloromethane/methanol/concentrated ammonium hydroxide 
(3 x 250 mL). The combined extracts were washed with brine (50 mL), and concentrated. 

25 The concentrate was purified by flash column chromatography on silica gel with 80:20:0.5 
dichloromethane/methanol/concentrated ammonium hydroxide to provide the desired 
product. 

Example 248B 

30 2 , -methoxv-4 , -(3-(4Hmethylpiperazin- 1 -vDpropvl)- 1 , 1 -biphenvM-carboxvlic acid 

The desired product was prepared by substituting Example 248 A for Example 1 A in 
Example IB. 

Example 248C 

N-((2 t -methoxy-4'-r3~(4>methylpiperazin- 1 -vDpropvlV 1 , 1 -biphenvl-4-vDcarbonyn>3-nitro-4- 
35 ((2- (pheny lthio) ethyl) amino)benzenesulfonamide 

The desired product was prepared by substituting Example 248B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 702, 704 (M- 
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H)\ (M+H) + ; l H NMR (300 MHz, DMSO-d 6 ) 5 1.87 (m, 2H), 2.23 (s, 3H), 2.57 (m, 8H), 
2.63 (t, 2H), 3.06 (q, 2H), 3.26 (t, 2H), 3.60 (dt 2H), 3.75 (s, 3H), 6.87 (d, 1H), 6.95 (s, 1H), 
7.00 (d, 1H), 7.19 (tt, 1H), 7.21 (d, 2H), 7.30 (td, 2H), 7.47-7.53 (m, 3H), 7.88 (d, 3H), 8.50 
(d, 1H), 8.53 (d, 1H). 
5 Example 249 

3>nitro-4-(r2-fphenvlthio)ethvnamino)~N-(4-(thien-3- 
vlmethoxv)benzovDbenzenesulfonamide 
The desired product was prepared by substituting 3-thiophenemethanol for 4- 
butylbenzyl alcohol in Example 209. MS (ESI) m/e 568, 570 (M-H)", (M+H) + ; 1 H NMR 
10 (300 MHz, DMSO-da) 5 3.27 (t, 2H), 3.62 (dt, 2H), 5.12 (s, 2H), 6.97 (d, 2H), 7.06 (d, 1H), 
7.18 (t, 2H), 7.28 (t, 2H), 7.38 (d, 2H), 7.54 (dd, 1H), 7.58 (s, 1H), 7.83 (d, 2H), 7.87 (dd, 
1H), 8.54 (d, 1H), 8.62 (t, 1H). 

Example 250 

15 N-(4-f 4-(3-(4-methvlpiperidin- 1 -yDpropyDpiperidin- 1 -vnbenzovn-3~nitro-4-((2- 

(phenvlthiolethvl)amino)benzenesulfonamide 
A solution Example 226 (20 mg, 0.03 mmol) and 4-methylpiperidine (0.02 mL, 0.17 
mmol), and methanol (0.4 mL) at room temperature was treated with NaCNBH 3 (5.5 mg, 
0.08 mmol) and acetic acid (1 drop), stirred for 18 hours, diluted with dichloromethane, 

20 washed with saturated NaHCC>3 and brine, dried (MgSC>4), filtered, and concentrated. The 
concentrate was purified by reverse phase chromatography, eluting with 0-100% 
CH 3 CN/water containing 0. 1% TFA to provide the desired product. MS (ESI) m/e 678 (M- 
H)~; ! H NMR (300 MHz, DMSO-c^) 5 11.87 (s, 1H), 8.79 (t, 1H), 8.60 (d, 1H), 7.91 (dd, 
1H), 7.72 (d, 2H), 7.35 (d, 2H), 7.28-7.15 (m, 4H), 6.93 (d, 2H), 3.67 (m, 2H), 3.38 (t, 2H), 

25 3.29 (m, 2H), 2.28 (m, 1H), 1.85-1.60 (m, 8H), 1.36-1.00 (m, 6H), 0.92 (d, 3H). 

Example 251 

3-nitro-N-(4-r2-oxo-2.3-dihvdro- 1 .3-benzoxazol-6-vnbenzovD-4-(;(2- 
(pheny lthio^ ethvD amino)benzenesulfonamide 

30 

Example 251 A 
6-bromo-L3-benzoxazol-2(3HVone 
A mixture of 2-benzoxazolinone (3.00 g, 22.2 mmol), l,3-dibromo-5,5- 
dimethylhydantoin (3.49 g, 12.2 mmol), and trifluoromethanesulfonic acid (5.00 g, 33.3 
35 mmol) in dichloromethane (100 mL) at room temperature was protected from light, stirred 
for 1 hour, and concentrated. The concentrate was purified by flash column chromatography 
on silica gel with 50% ethyl acetate/hexanes to provide the desired product. 
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Example 25 IB 

methyl 4-(2-oxo-23-dihydro-l ,3-benzoxazol-6-vl)benzoate 
The desired product was prepared by substituting Example 251 A for Example 5 A in 
Example 5B. 

Example 25 1C 
4-( , 2-oxo-23-dihvdro-l,3-ben20xazol-6-vnbenzoic acid 
The desired product was prepared by substituting Example 25 IB for Example 1A in 
Example IB. 

Example 25 ID 

3-nitro>N-(4-(2'OXO-2,3-dihvdro- 1 ,3-benzoxazol-6-ynbenzovl)-4-((2- 
rphenvlthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 25 1C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 589 (M-H)"; 
1 HNMR(300 MHz, DMSO-c^) 5 3.27 (t, 2H), 3.61 (dt, 2H), 7.01 (d, 1H), 7.15 (d, 1H), 7.18 
(tt, 1H), 7.29 (td, 2H), 7.39 (d, 2H), 7.48 (dd, 1H), 7.62 (d, 2H), 7.65 (d, 1H), 7.89 (dd, 1H), 
7.94 (d, 2H), 8.52 (d, 1H), 8.53 (t, 1H), 11.70 (s, 1H). 

Example 252 

N-(4-f6-chloropwidin-3~yl)benzovl)-3-nitro-4-(((4-(phenvlthio)piperidin-4- 
vl)methvl)amino)benzenesulfonamide 

Example 2 52 A 
tert-butvl 4-cvano-4-(phenylthio)piperidine- 1 -carboxylate 
A solution of diisopropylamine (3.36 mL, 24 mmol) in THF (20 mL) at -78 °C was 
slowly treated with 2.5M n-butyllithium (7.2 mL, 18 mmol) in hexanes, warmed to 0 °C for 
15 minutes, cooled to -78 °C, treated slowly with a solution of N-BOC-4-cyanopiperidine 
(2.5g, 12 mmol) in THF (10 mL), stirred for 30 minutes, and treated with a solution of 
PhSSPh (5.24g, 24mmol) in THF (20 mL). The mixture was stirred for 2 hours, warmed to 
room temperature, and quenched with saturated NH4CI (50 mL). The mixture was extracted 
with ethyl acetate (3 x 50 mL) and the combined extracts were washed with water and brine, 
dried (Na2SC>4), filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 3: 1 hexanes/ethyl acetate to provide the desired product. 
MS (ESI) m/e 319 (M+H) + 
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Example 252B 

tert-butvl 4-(aniinomethvl)-4-( f phenylthio)piperidine-l-carboxvlate 
A solution of Example 252A (l.Og, 3.1mmol) in THF (5 mL) at 0 °C was treated 
dropwise with 1M LiAlFLj in THF (3 mL), warmed to room temperature, stirred for 2 hours, 
5 quenched with methanol (1 mL), treated with IN NaOH (50 mL), and extracted with ethyl 
acetate(3 x 100 mL). The combined extracts were washed with water and brine, dried 
(Na2SC>4), filtered, and concentrated to provide the desired product. MS (APCI) m/e 
323(M+H) + . 



10 Example 252C 

tert-butvl 4-((Y 4-( aminosulfonvl)-2-mtrophenyflam 1 - 

carboxvlate 

A mixture of Example 252B (1.0 g, 3.1 mmol), Example 122C (0.683 g, 3.1 mmol), 
and diisopropylethylamine (2 mL) in DMSO (10 mL) was heated to 50 °C for 18 hours, 
15 diluted with ethyl acetate (100 mL), washed with water and brine,dried (Na2S04), filtered, 
and concentrated. The concentrate was purified by flash column chromatography on silica 
gel with 1:1 hexanes/ethyl acetate to provide the desiredproduct. MS (ESI(-)) m/e 521 (M- 

20 Example 252D 

methyl 4-(6-methoxypvridin-3-vl)benzoate 
A mixture of 5-bromo-2-methoxypyridine (2.93 g, 10 mmol), 4- 
methylcarboxybenzeneboronic acid (1.80g, lOmmol), Pd(Ph3P)4 (0.346 g, 0.3 mmol) and 
CsF (L52 g, 10 mmol) in DME (60 mL) and methanol (30 mL) was heated to reflux for 18 

25 hours and concentrated. The concentrate was dissolved in water (50 mL) and ethyl acetate 

(300 mL) and the organic phase was washed with water (2 x 50 mL) and brine (50 mL), dried 
(Na2SC>4), filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 3: 1 hexanes/ethyl acetate to provide the desired product. 
MS (APCI) m/e 278, 280 (M-H)", (M+H) + . 

30 

Example 252E 
methyl 4-(6-hvdroxvpvridin-3-yl)benzoate 
A solution of Example 252D (0.5 g, 2.2 mmol) in dichloromethane at -78 °C was 
treated with 1M BBr3 in dichloromethane (15 mL), warm to room temperature, and stirred 
35 for 1 8 hours. The reaction was quenched with methanol (5 mL), diluted with 

dichloromethane (100 mL), washed with water (30 mL), brine (30 mL), dried (Na2SC>4), 
filtered, and concentrated. The concentrate was purified by flash column chromatography on 
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silica gel with 2: 1 hexanes/ethyl acetate to provide the desired product. MS (ESI) m/e 228, 
230 (M-H)~, (M+H) + 

Example 252F 

5 methyl 4-(6-chloropvridin-3-vDbenzoate 

A solution of Example 252E (1 .2 g, 5 mmol) in POCl 3 (30 mL) was heated to reflux 
for 30 minutes. The excess POCI3 was removed under vacuum and the remaining product 
was purified by flash column chromatography on silica gel with 4: 1 ethyl acetate/hexanes to 
provide the desired product. MS (ESI) m/e 248 (M+H) + 

10 

Example 252G 
4-(6-chloropvridin-3-vl)benzoic acid 
A solution of Example 252F (1 .56 g, 6.4 mmol) in THF (30 mL) at room temperature 
ws treated with a solution of LiOH H 2 0 (0.537g, 12.8mmol) in water (5 mL), heated to 
1 5 reflux for 4 hours, cooled to room temperature and concentrated The mixture was 

neutralized with IN HC1 and extracted ethyl acetate (3 x 50 mL). The combined extracts 
were washed with brine, dried (Na2SC>4), filtered, and concentrated to provide the desired 
product. MS (APCI) m/e 234 (M+H) + 

20 Example 252H 

N-(4-(6-chloropyridin-3-vl)benzovD-3-nitro-4-(( ( 4-( phenvlthio)piperidin-4- 
vl)methvnamino)benzenesulfonamide 
The desired product was prepared by substituting Example 252C and Example 252G 
for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI(-)) m/e 636 
25 (M-H)~; 1 HNMR(500 MHz, DMSO-c^) 5 9.10 (m, 1H), 8.98 (t, 1H), 8.93 (m, 1H), 8.81 (dd, 
1H), 8.74 (d, 1H), 8.24 (dd, 1H), 8.01 (d, 2H), 7.90 (d, 2H), 7.64 (d, 1H), 7.54 (dt, 2H), 7.48 
(tt, 1H), 7.41 (td, 2H), 7.33 (d, 1H), 3.40 (d, 2H), 3.23 (m, 4H), 1.97-1.82 (m, 4H). 

Example 253 

30 3-nitro-4-((f4-fphenvlthio)piperidin-4-vl)methvl)aminoVN-r4-(5-(trifluor^ 

vDbenzovDbenzenesulfonamide 

Example 253A 
methyl 4-(5->ftrifluoromethvnpvridin-2-ynbenzoate 
35 The desired product was prepared by substituting 2-chloro-5-trifluoromethylpyridine 

for 5-bromo-2-methoxypyridine in Example 252D. MS (ESI(+)) m/e 282 (M+H) + . 
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Example 253B 
4-(5-(trifluoromethvl > )pwidin-2-yI)benzoic acid 
The desired product was prepared by substituing Example 253A for Example 252F in 
Example 252G. MS (ESI(+)) m/e 268 (M+H) + 

5 

Example 253C 

3-nitro-4-(((4-(phenylthio)p^ 

vDbenzovDbenzenesulfonamide 
The desired product was prepared by substituting Example 252C and Example 253 B 
10 for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI(-)) m/e 636 
(M-H)~; *H NMR (500 MHz, DMSO-d6) 6 9.09 (d, 1H), 9.08 (m, 1H), 8.98 (t, 1H), 8.89 (m, 
1H), 8.74 (d, 1H), 8.34 (dd, 1H), 8.30 (d, 1H), 8.29 (d, 2H), 8.04 (d, 2H), 8.01 (dd, 1H), 7.54 
(dt, 2H), 7.48 (tt, 1H), 7.41 (td, 2H), 7.33 (d, 1H), 3.40 (d, 2H), 3.23 (m, 4H), 1.97-1.82 (m, 
4H). 

15 

Example 254 
N-(4-(5-cMoropyridin-2-yDbenzovlV3-nfa 

vl)methyl)arnino)benzenesulfonamide 

20 Example 254A 

methyl 4-(5-chloropvridin-2-vl)benzoate 
The desired product was prepared by substituting 2,5-dichloropyridine for 5-bromo-2- 
methoxypyridine in Example 252D. MS (ESI(+)) m/e 248 (M+H) + . 

25 Example 254B 

4-(5-chloropyridin-2-vl)benzoic acid 
The desired product was prepared by substituting Example 254A for Example 252F in 
Example 252G. MS (ESI(+)) m/e 234 (M+H) + . 

30 Example 254C 

N-(4-(5-chloropyridin-2-yl)benzoyD 

vl)methvDamino)benzenesulfonamide 
The desired product was prepared by substituting Example 252C and Example 254B 
for 124E and 257C, respectively, in Example 124F. MS (ESI(-)) m/e 636 (M-H)'; l H NMR 
35 (500 MHz, DMSO-d*) 6 9.05 (m, 1H), 8.98 (t, 1H), 8.85 (m, 1H), 8.74 (m, 2H), 8.21 (d, 2H), 
8.11 (d, 1H), 8.06 (dd, 1H), 8.00 (d, 2H), 7.54 (dt, 2H), 7.48 (tt, 1H), 7.41 (td, 2H), 7.32 (d, 
1H), 3.40 (d, 2H), 3.23 (m, 4H), 1.97-1.82 (m, 4H). 
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Example 255 

4-((2-adarnantvlmethvl)amm 



Example 255A 

4-(a-adamantvlm ethvnam^ 

vl)benzovDbenzenesulfonamide 
The desired product was prepared by substituting Example 28A for Example 3A in 
Example 3C. 

Example 255B 

^(te-adamantv lmethvflam 

The desired product was prepared by substituting Example 255A and 8- 
bromoquinoline for Example 108 A and Example 389A, respectively, in Example 389B. MS 
(ESI(-)) m/e 595 (M-H)"; *H NMR (300 MHz, methanol^) 5 8.81 (m, 2H), 8.52 (7, 1H), 
8.39 (dd, 1H), 8.16 (d, 2H), 8.03 (d, 1H), 7.95 (d, 1H), 7.74 (d, 1H), 7.68 (d, 1H), 7.63 (d, 
2H), 7.52 (dd, 2H), 7.13 (d, 1H), 3.12 (d, 2H), 1.98 (m, 3H), 1.72-1.55 (m, 12H). 

Example 256 
N-(4-(2-methvlquinolin-8-vnben2ovn-3-nitro-4-(r2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 

Example 256A 
2-methvlquinolin-8-vl trifluoroacetate 
The desired product was prepared by substituting 8-hydroxy-2-methylquinoline for 
vanillin in Example 122H. 

Example 256B 
N-(4-(2-methvlquinolin-8-vl > )benzovl > )-3-nitro-4-< r f2- 
f phenvlthio) ethyl) amino)benzenesulfonamide 
The desired product was prepared by substituting Example 256A for Example 389A 
in Example 389B. MS (ESI(-)) m/e 597 (M-H)'; *H NMR (400 MHz, DMSO-c^) 5 8.57 
(m,2H), 8.29 (d, 1H), 7.94 (m, 4H), 7.72 (m, 1H), 7.65 (d, 2H), 7.59 (t, 1H), 7.44 (d, 1H), 
7.40 (m, 2H), 7.30 (t, 2H), 7.20 (tt, 1H), 7.06 (d, 1H), 3.63 (q, 2H), 3.26 (t, 2H), 2.59 (s, 3H). 

Example 257 
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tert-butvl (5R)-5-( r (4-f(r4-r8-azaspirQ( , 4.5)dec-8-vl)ben2Qvl^amino)sulfonyn-2- 
nitrophenyl)aTriirioV6-(phenYlthio)hexvlcarbarnate 



Example 257A 

5 methyl 4-f7,9-dioxo-8-azaspiro(4.5)dec-8-vr)benzoate 

The desired product was prepared by substituting methyl 4-aminobenzoate and 3,3- 
tetramethyleneglutaric anhydride for ethyl 4-aminobenzoate and 3,3-dimethylglutaric 
anhydride, respectively, in Example 119A. MS (DCI) m/e 302 (M+H) + . 

10 Example 257B 

methyl 4-(8-azaspiro(4. 5)dec-8-yDbenzoate 
The desired product was prepared by substituting Example 2 57 A for Example 1 19A 
in Example 1 19B. MS (DCI) m/e 274 (M+H) + . 

15 Example 257C 

4-(8-azaspiro(4. 5)dec-8-yl) benzoic acid 
The desired product was prepared by substituting Example 257B for Example 1 19B 
in Example 1 19C. MS (DCI) m/e 260 (M+H) + . 

20 Example 257D 

tert-butvl f5RV5-((4-(a4-(8-azaspiro(4.5Mec-8-vl)benzovnamino)sulfonvl)-2- 

ni1rophenvnaimnoV6-(phenvlthio)hexvlcarbamate 
The desired product was prepared by substituting Example 257C and Example 124C 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 766; *H 
25 NMR (300 MHz, DMSO-ds) 6 1 1.96 (s, 1H), 8.52 (d, 1H), 8.29 (d, 1H), 7.83 (dd, 1H), 7.74 
(d, 2H), 7.24 (d, 2H), 7.18-7.08 (m, 4H), 6.91 (d, 2H), 6.72 (t, 1H), 4.04 (s, 1H), 3.98 (t, 1H), 
2.86 (m, 2H), 1.72 (m, 2H), 1.59 (m, 4H), 1.45 (m, 8H), 1.31 (s, 9H). 

Example 258 

30 N-(4-(3-azabicvclo(3. 1 .0)hex-3-vnbenzovlV3-nitro-4-f(2- 

(phenylthio)ethvl)amino)benzenesulfonamide 

Example 258 A 
methyl 4-(2,4-dioxo-3-azabicvclo(3. 1 .O^hex-S-yDbenzoate 
35 The desired product was prepared by substituting methyl 4-aminobenzoate and 3- 

oxabicyclo(3.1.0)hexane-2,4-dione for ethyl 4-aminobenzoate and 3,3-dimethylglutaric 
anhydride, respectively, in Example 1 19A. MS (DCI) m/e 263 (M+NH4)" 1 ". 
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Example 258B 
methyl 4-(3-azabicvclo(3. 1 .0)hex-3-vr>benzoate 
The desired product was prepared by substituting Example 258A for Example 1 19A 
in Example 1 19B. MS (DCI) m/e 218 (M+H) + . 

Example 258C 
4-(3-azabicvclof3. 1 .0^hex-3-vl)benzoic acid 
The desired product was prepared by substituting Example 258B for Example 1 19B 
in Example 1 19C. MS (DCI) m/e 204 (M+H) + 

Example 258D 
N-(4-(3-azabicvclo(3. 1 .0)hex-3-vnbenzovlV3-nitro-4~f(;2- 
fphenvlthio)ethvl)amino)beiizenesulfonamide 
The desired product was prepared by substituting Example 258C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 561 
(M+H) + ; 1 HNMR(300 MHz, DMSO-c^) 5 11.91 (s, 1H), 8.74 (t, 1H), 8.58 (d, 1H), 7.90 
(dd, 1H), 7.71 (d, 2H), 7.37 (d, 2H), 7.27 (t, 2H), 7.18 (m, 2H), 6.52 (d, 2H), 3.66 (m, 2H), 
3.51 (d, 2H), 3.25 (m, 4H), 1.71 (m, 2H), 0.75 (m, 1H), 0.18 (m, 1H). 

Example 259 

N-(4-(4-ethvl-4-methvlpiperidin- 1 -yl)benzovr)-3-nitro-4-( ( 2- 
(phenvlthio'tethvDamino^benzenesulfonamide 
The desired product was prepared by substituting Example 123C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 581 (M-H)" 
; ^NMR^OO MHz, DMSO-c^) 5 11.96 (s, 1H), 8.77 (t, lH),8.60(d, 1H), 7.91 (dd, 1H), 
7.73 (d, 2H), 7.37 (d, 2H), 7.26 (t, 2H), 7.18 (m, 2H), 6.91 (d, 2H), 3.67 (m, 2H), 3.45 (m, 
2H), 3.30 (m, 2H), 3.20 (m, 2H), 1.36 (m, 3H), 1.29 (m, 3H), 0.90 (s, 3H), 0.80 (t, 3H). 

Example 260 

3-nitro-N-(4-f 2-f 2-phenvlethvlV 1 3-benzothiazol~5->vnbenzovD-4>f (2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting benzyl bromide for allyl bromide in 
Example 213. MS (ESI) m/e 693, 695 (M-H)', (M+H) + ; *H NMR (300 MHz, DMSO-d*) 5 
3.18 (t, 2H), 3.29 (t, 2H), 3.47 (t, 2H), 3.64 (dt, 2H), 7.1 1 (d, 1H), 7.19 (dt, 2H), 7.25-7.34 
(m, 6H), 7.39 (dd, 2H), 7.75 (dd, 1H), 7.81 (d, 2H), 7.92 (dd, 1H), 7.98 (d, 2H), 8.12 (d, 1H), 
8.26 (d, 1H), 8.57 (d, 1H), 8.65 (t, 1H). 
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Example 261 

tert-butvl ( 5R)-5-((4-(Y (4-(4,4-dimethvIpiperidin- 1 -vnben2oyl)amino)sulfonvl)-2- 
nitrophenvnamino > )-6-(phenYlthio)hexvlcarbamate 
The desired product was prepared by substituting Example 1 19C and Example 124C, 
for Example IB and Example 1C, respectively, in Example ID. MS(ESI(+)) m/e 740 
(M+H) + ; *H NMR (300 MHz, DMSO-d^) 5 1 1.96 (s, 1H), 8.49 (d, 1H), 8.23 (d, 1H), 7.81 
(dd, 1H), 7.73 (d, 2H), 7.26 (d, 2H) 3 7.21-7.11 (m, 3H), 7.04 (d, 1H), 6.87 (d, 2H), 6.72 (t, 
1H), 4.00 (m, 2H), 3.28 (m, 6H), 1.71 (m, 2H), 1.35 (m, 8H), 1.32 (s, 9H), 0.94 (s, 6H). 

Example 262 

4-((( 1 RV5-amino- 1 -( (phenvlthio)methyDpentyDamm^ 

vl-3-oxopropvlV 1 a 1 t -biphenyl-4>yDcarbonYl)-3~nitrobeii2enesulfonamide 
The desired product was prepared by substituting Example 122M for Example 122N 
in Example 194. MS (ESI(-)) m/e 774 (M-H)~; *H NMR (300 MHz, DMSO-c^) 5 12.50 (br 
s, 1H), 8.55 (d, 1H), 8.35 (tar d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.70 (br s, 2H), 7.58 (d, 
2H), 7.30-7.12 (m, 7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.10 (m, 1H), 3.75 (s, 3H), 3.50(m, 4H), 
3.45 (m, 4H), 3.35 (m, 2H), 2.85 (t, 2H), 2.75 (m, 2H), 2.70 (t, 2H), 1.75 (m, 2H), 1.50 (m, 
2H), 1.40 (m, 2H). 

Example 263 

2-(4'-( ((Y4-(f ( 1 RV5-amino- 1 -(rphenvlthio)methvnpentynamino V3- 
nitrophenvnsulfonvnamino)carbonvl)-2-methoxv- 1 3 1 -biphenvl-4-vD-NJSr- 

dimethvlacetamide 

The desired product was prepared by substituting Example 441 A for Example 122N 
in Example 194. MS (ESI(-)) m/e M-H)"; *H NMR (300 MHz, DMSO-ck) 5 12.5 (br s, 1H), 
8.55 (d, 1H), 8.35 (br d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.70 (br s, 2H), 7.58 (d, 2H), 7.25 
(dd, 1H), 7.20 (d, 1H), 7.0-7.12 (m, 5H), 7.00 (d, 1H), 6.89 (dd, lH),4.10(m, 1H), 3.75 (s, 
3H), 3.72 (s, 2H), 3.35 (m, 2H), 3.04 (s, 3H), 2.85 (s, 3H), 2.75 (m, 2H), 1.75 (m, 2H), 1.50 
(m, 2H), 1.40 (m, 2H). 

Example 264 

4-((cyclohexylmethvDammo)-3-m 

Example 264A 
methyl 4-quinolin-8-vlbenzoate 
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The desired product was prepared by substituting 8-bromoquinoline for Example 5A 
in Example 5B. 



Example 264B 

5 4-quinolin-8-vlbenzoic acid 

The desired product was prepared by substituting Example 264 A for Example 1 A in 
Example IB. 



Example 264C 

10 4-f(cyclohexvlmethv0amino)-3^ 

The desired product was prepared by substituting Example 264B and Example 2 IB 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 543 (M-H)~ 
; *H NMR (500 MHz, DMSO-c^) 5 8.91 (dd, 1H), 8.53 (d, 1H), 8.43 (dd, 1H), 8.40 (t, 1H), 
8.00 (d, 1H), 7.97 (d, 2H), 7.92 (dd, 1H), 7.77 9dd, 1H), 7.68 (t, 1H), 7.60 9d, 2H), 7.56 (dd, 

15 1H), 7.08 (d, 1H), 3.25 (t, 2H), 1.80-1.60 (m, 6H), 1.25-1.12 (m, 3H), 1.00 (m, 2H). 



Example 265 

N-(4-(4-(4-fluorophenvl)piperazin- 1 -vDbenzovn-3 -nitro-4-(r2- 
(phenylthio)ethvnamino)beiizenesulfonamide 

20 

Example 265A 
ethyl 4-(4-(4-fluorophenvl)piperazin- 1 -vDbenzoate 
The desired product was prepared by substituting 4-fluorophenyl-l-piperazine for 
Example 131 A in Example 13 IB. MS (ESI(+)) m/e 329 (M+H) + 

25 

Example 265B 
4-(4-f4-fluorophenvl)piperazin- 1-vDbenzoic acid 
The desired product was prepared by substituting Example 265A for Example 13 IB 
in Example 13 1C. MS (ESI(-)) m/e 299 (M-H)~. 

30 

Example 265C 

N-(4-(4-f 4-fluorophenvl)piperazin- 1 -vDbenzovD-3 -nitro-4-f (2- 
(phenylthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 265B and Example 77B 
35 for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 634 (M-H)" 
; ! H NMR (300 MHz, DMSO-ck) 5 12.05 (br s, 1H), 8.78 (t, 1H), 8.60 (d, 1H), 7.91 (dd, 1H), 
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7.77 (d, 2H), 7.35-7.39 (m, 2H), 6.97-7.29 (m, 10H), 3.67(q, 2H), 3.41-3.52 (m, 4H), 3.25- 
3.31 (m, 2H), 3.17-3.23 (m 5 4H). 



Example 266 

N-f4-f8-azaspiro(4.5Mec-8-vP 

nitrobenzenesulfonamide 

Example 266A 
2-methyl-2-(phenvlthio)propanenitrile 
A solution of isobutyronitrile (1.382 g, 1.82 mL, 20 mmol) in THF (12 mL) at -78 °C 
was treated dropwise with 1 .5M LDATHF in cyclohexane (14 mL, 21 mmol), stirred for 30 
minutes, treated with PhSSPh (4.36 g, 20 mmol), stirred for 30 minutes, warmed to room 
temperature, quenched with NaHCC>3, and extracted with diethyl ether. The combined 
extracts were dried (MgSC>4), filtered, and concentrated The concentrate was purified by 
flash column chromatography on silica gel with 0-10% ethyl acetate/pentane to provide the 
desired product MS (DCI(+)) m/e 195 (M+18) + 

Example 266B 
2-methvl-2-(phenvlthio)propan- 1 -amine 
A solution of Example 266A (0.5 g, 2.82 mmol) in THF at room temperature was 
treated with 1M BH 3 -THF (15 mL), stirred for 18 hours, quenched with methanol (5 mL), 
and concentrated. The concentrate was treated with 2M HC1 (50 mL) and concentrated. The 
concentrate was partitioned between dichloromethane and saturated sodium bicarbonate, and 
the organic phase was dried (MgSC>4), filtered, and concentrated to provide the desired 
product. MS (DCI(+))m/e 182 (M+H) + 

Example 266C 

4-((2-methvl~2-(phenylthio)propvnaminoV3-nitrobeiizenesulfonamide 
The desired product was prepared by substituting Example 266B for Example 195 A 
in Example 195B. MS (ESI(-)) m/e 380 (M-H)". 

Example 266D 
N-(4-f8-azaspiro(4.5Mec-8-yDben^ 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 257C and Example 266C 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 621 (M-H)~ 
; ! HNMR (300 MHz, DMSO-d*) 5 8.84 (t, 1H), 8.63 (d, 1H), 7.92 (dd, 1H), 7.72 (d, 2H), 
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) 



7.51-7.35 (m, 5H), 7.16 (d, 1H), 6.87 (d, 2H), 3.32-3.24 (m, 6H), 1.62-1.57 (m, 4H), 1.51- 
1.40 (rn, 8H), 1.31 (s, 6H). 



Example 267 

5 N-(4-(8-azaspiro(4. 5Mec-8-vnbenzovri-4-(Yl , l-dimethvl-2-(phenvlthio^ethvnammo > )-3- 

nitrobenzenesulfonamide 



Example 267A 
2 -methyl- 1 -(phenvlthio)propan-2-amine 

10 A mixture of anhydrous CeCl 3 (7.64 g, 3 1 mmol) in THF (40 mL) at room 

temperature was stirred for 2 hours, cooled to -78 °C, treated dropwise with 1.4M 
methyllithium in diethyl ether (21.4 mL, 30 mmol), stirred for 1 hour, treated with 
PhSCH 2 CN (1.492 g, 10 mmol, 1.3 mL), stirred for 2 hours , warmed to -35 °C over 1 hour, 
quenched with NH4OH, warmed to room temperature, and filtered through diatomaceous 

1 5 earth (Celite ). The pad was washed with dichloromethane and the organic phase was dried 
over (MgSC>4), filtered, and concentrated. The concentrate was dissolved in 2M HC1, washed 
with dichloromethane (2 x), and the aqueous phase was concentrated The concentrate was 
treated with dichloromethane and neutralized with saturated sodium bicarbonate. The 
organic phase was dried (MgS04), filtered, and concentrated to provide the desired product. 

20 MS (DCI(+)) m/e 1 82 (M+H) + . 



Example 267B 

4-(Y 1 , 1 -dimethvl-2-(phenyltMo)ethvl)amino)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 267A for Example 1 95A 
25 in Example 195B. MS (ESI(-)) m/e 380 (M-H)". 



Example 267C 

N-( 4-f 8-azaspiro(4. 5)dec-8-vDbenzovlV4-(Y 1 3 1 -dimethvl-2-(phenvlthio > )ethvDamino V3- 

nitrobenzenesulfonamide 
30 The desired product was prepared by substituting Example 257C and Example 267B 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 621 (M-H) 
; *H NMR (300 MHz, DMSO-ck) 5 1 1 .98 (br s, 1H), 8.50-8.48 (m, 2H), 7.84 (dd, 1H), 7.75 
(d, 2H), 7.34 (d, 1H), 7.29-7.24 (m, 2H), 7.08-6.98 (m, 2H), 6.98 (d, 1H), 6.89 (d, 2H), 3.54 
(s, 2H), 3.32-3.24 (m, 4H), 1.62-1.56 (m, 4H), 1.56 (s, 6H), 1.51-1.40 (m, 8H). 

35 

Example 268 
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4-((( 1 RV5-amino- 1 -(f phenYlthio)methYDpentvl)amino)-N-( 4-(4,4-dimethylpiperidin- 1 - 

yl)benzoyl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 261 for Example 120D in 
Example 120E. MS (ESI(+)) m/e 640 (M+H) + ; ! H NMR (300 MHz, DMSO-c^) 5 1 1.96 (s, 
1H), 8.55 (d 5 1H), 8.31 (d, 1H), 7.85 (dd, 1H), 7.73 (d, 2H), 7.26 (d, 2H), 7.21-7.1 1 (m, 3H), 
7.04 (d, 1H), 6.92 (d, 2H), 4.09 (m, 2H), 3.37 (m, 4H), 2.72 (m, 4H), 1.76 (m, 2H), 1.52 (m, 
2H), 1.35 (m, 8H), 1.48 (m, 6H), 0.95 (s, 6H). 

Example 269 

4-(( (4-( aminomethynbicvclof 2.2.2)oct- 1 -yDmethyDaminoVN-^-fluoro- 1 3 1 '-biphenyl-4- 

y 1) carbonyD-3 -nitrobenzenesulfonamide 

Example 269A 

tert-butvl (4-(Y (4-( (((^-fluoro-l. 1 > -biphenyl-4-vDcarbonvl)amino)sulfonylV2- 

nitrophenyl)amino)methy Hbicy clo(2 . 2 . 2^ oct- 1 -yDmethvlcarbamate 
The desired product was prepared by substituting Example 162A for Example 1C in 
Example ID. MS (ESI(-)) m/e 665 (M-H)". 

Example 269B 

4-( ((4-(aminomethYDbicyclof 2.2.2)oct- 1 -vDmethvnamino^-N-f^'-fluoro- 1 , 1 '-biphenyl-4- 

yl)carbonyl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 269A for Example 120D 
in Example 120E. MS (ESI(-)) m/e 565 (M-H)'; *H NMR (300 MHz, DMSO-de) 5 8.67 (d, 
1H), 8.50 (t, 1H), 7.99-7.93(m, 3H), 7.82-7.77 (m, 3H), 7.71 (br s, 2H), 7.36-7.27 (m, 3H), 
3.26-3.17 (d, 2H), 2.55 (q, 2H), 2.52-2.41 (m, 12H). 

Example 270 

4-(( 1 , 1 -dimethyl-2-(phenylthio)ethynamino VN-ff 4 ! -fluoro- 1 a 1 '-biphenvl-4-yDcarbonyD-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 267B for Example 1C in 
Example ID. MS (ESI(-)) m/e 578 (M-H)'; *H NMR (300 MHz, DMSO-d6) 5 8.47-8.51 (m, 
2H), 7.98 (d, 2H), 7.86 (dd, 1H), 7.72-7.78 (m, 2H), 7.69 (d, 2H), 7.25-7.35 (m, 5H), 7.06- 
7.12 (m, 2H), 6.97-7.02 (m, 1H), 3.54 (s, 2H), 1.56 (s, 6H). 

Example 271 

4-(Y 1 , 1 -dimethvl-2-(phenvlthio > ) ethyDamino)-N-(4-f 4,4-dimethylpiperidin- 1 -yDbenzovD-3- 

nitrobenzenesulfonamide 
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) 



) 



The desired product was prepared by substituting Example 267B and Example 1 19C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 595 (M-H)~ 
; ! HNMR(300 MHz, DMSO-de) 5 11.97 (br s, 1H), 8.50-8.47 (m, 2H), 7.85 (dd, 1H), 7.75 
(d, 2H), 7.34 (d, 1H), 7.26 (d, 2H), 7.08-7.00 (m, 2H), 6.98 (d, 1H), 6.90 (d, 2H), 3.54 (s, 
5 2H), 3.36-3.25 (m, 4H), 1.56 (s, 6H), 1.40-1.36 (m, 4H), 0.95 (s, 6H). 

Example 272 

tert-butvl 4-(4-( (((4-((\A -dimethvl-2-rphenvlthio)ethvnamino > )-3- 
nitrophenynsulfonyDamino^carbonvnphenvnpiperazine- 1 -carboxylate 
10 The desired product was prepared by substituting 4-(4- 

((neopentyloxy)carbonyl)piperazin-l-yl)benzoic acid and Example 267B for Example IB and 
Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 668 (M-H)~; *H NMR (300 
MHz, DMSO-d*) 5 8.49 (t, 1H), 7.84 (dd, 1H), 7.79 (d, 2H), 7.33 (d, 1H), 7.26 (d, 2H), 7.08- 
7.02 (m, 2H), 6.98 (d, 1H), 6.92 (d, 2H), 3.45 (s, 2H), 3.45-3.38 (m, 4H), 3.31-3.26 (m, 4H), 
15 1.56 (s,6H), 1.41 (s,9H). 

Example 273 

N-( ( 4 -fluoro-2-methvl- 1 , 1 , -biphenvl-4-vl)carbonvn-3-nitro-4-fr2- 
(phenvlthio)etlivl)amino > )benzenesulfonainide 

Example 273A 
ethyl 4 f -fluoro-2-methvl-h 1 '-biphenvl-4-carboxvlate 
The desired product was prepared by substituting 4-bromo-3-methylbenzoic acid 
ethyl ester and 4-fluorophenylboronic acid for Example 186B and Example 186A, 
respectively, in Example 186C 

Example 273B 
4'-fluoro-2 -methyl- 1 a 1 -biphenvl-4-carbbxylic acid 
The desired product was prepared by substituting Example 273 A for Example 186C 
30 in Example 1 86D. MS (DCI) m/e 23 1 (M+H) + . 

Example 273 C 

N-f (4'-fluoro-2-methyl- 1 a 1 '-biphenyl-4-yl)carbonvlV3-nitro-4-((2- 
(phenvlthio)ethyl)amino)benzenesulfonamide 
35 The desired product was prepared by substituting Example 273B and Example 77B 

for Example IB and Example 1C, respectively, in Example ID. MS (DCI) m/e 566 (M+H) + , 
*H NMR (300 MHz, DMSO-d*) 5 12.43 (br s, 1H), 8.78 (t, 1H), 8.64 (d, 1H), 7.94 (dd, 1H), 
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7.83 (d, 1H), 7.75 (dd, 1H), 7.41-7.37 (m, 4H), 7.32-7.27 (m, 5H), 7.22 (d, 1H), 7.18 (m, 
1H), 3.68 (q, 2H), 3.29 (q, 2H), 2.25 (s, 3H). 



5 



Example 274 
tert-butvl 5-f4-((((3-nitro-4-((2^ 
(phenvlthio)ethvl)amino)phenv^^^ 

carboxylate 



10 



Example 274A 
methyl 5-bromo- l-benzothiophene-2-carboxvlate 



A solution of 5-bromo-2-fluorobenzaldehyde (6g, 29.6 mmol), methyl thioglycolate 
(2.64 mL, 29.6 mmol), and Na 2 C0 3 (3. 14g, 29.6 mmol) in methanol was heated to reflux for 
1 hour, poured into brine, and extracted with ethyl acetate (3 x). The combined extracts were 
washed with brine and filtered through silica gel to provide the desired product. MS (ESI(-)) 
15 m/e 270 (M-H)~. 

Example 274B 
5-bromo- 1 -benzothiophene-2-carboxvlic acid 
The desired product was prepared by substituting Example 274A for Example 1 A in 
20 Example IB. MS (ESI(-)) m/e 254 (M-H)~. 

Example 274C 
tert-butvl 5-bromo- 1 -benzothiophene-2-carboxvlate 
A mixture of Example 274B and concentrated H2SO4 (0.5 mL) in dichloromethane 
25 (100 mL) saturated with isobutylene at room temperature was stirred for 4 hours and 

concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 2% ethyl acetate/hexanes to provide the desired product. 



30 



Example 274D 

tert-butvl 5-(4-(methoxvcarbonvl)phenyD- 1 -benzothiophene-2-carboxvlate 
The desired product was prepared by substituting Example 274C and 4- 
(methoxycarbonyl)phenylboronic acid for methyl 4-bromobenzoate and 4- 
fluorophenylboronic acid, respectively, in Example 1 A. 



35 



Example 274E 

4-(2-(tert-butoxvcarbonyl)- 1 -benzothien-5-vD benzoic acid 
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The desired product was prepared by substituting Example 274D for Example 1 A in 
Example IB. MS (ESI(-)) m/e 353 (M-H)~. 

Example 274F 

5 tert-butvl5-(4-f(((3-nitro-4-((2- 

(phenvlthio^ethynamino)phenvDsulfonvl^amino)carbonvnphenvn-l-benzothiophene-2- 

carboxylate 

The desired product was prepared by substituting Example 274E and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 688 (M-H)~ 
10 ; 'HNMR (300 MHz, DMSO-de) 6 1.58 (s, 9H), 3.29 (t, 2H), 3.65 (dt, 2H), 7.16 (m, 3H), 
7.28 (t, 2H), 7.38 (m, 3H), 7.41 (m, 1H), 7.81 (d, 1H), 7.88 (d, 2H), 7.92 (dd, 1H), 8.01 (d, 
1H), 8.14 (d, 1H), 8.61 (dd, 1H), 8.71 (t, 1H). 

Example 275 

15 (3R)-3-((4-(f((4'-fluoro-lJ'-biphenyl-4-yl)cart^ 

(phenvlthfcObutanoic acid 
The desired product was prepared by substituting Example 435 for Example 122D in 
Example 122E. MS (ESI(-)) m/e 608 (M-H)"; *H NMR (300 MHz, methanol-dU) 5 8.71 (d, 
1H), 7.99 (d, 2H), 7.92 (dd, 1H), 7.68 (m, 4H), 7.26 (m, 2H), 7.21-7.12 (m, 5H), 6.98 (d, 1H), 
20 4.40 (m, 1H), 3.37 (dd, 1H), 3.30 (dd, 1H), 2.83 (m, 2H). 

Example 276 

(3RV3-((4-(rr(2'-methoxv-4'-(3-morphohn-4-vlpropylVl . 1 '-bit»henvl-4- 
vl)carbonvl)amino)sulfonvlV2-introphenvnam 
25 The desired product was prepared by substituting Example 122F and Example 1220 

for Example 1C and Example IB, respectively, in Example ID. MS (ESI(-)) m/e 774 (M-H)" 
; *H NMR (500 MHz, methanol-d,) 5 8.72 (d, 1H), 8.70 (d, 1H), 7.94 (d, 2H), 7.91 (dd, 1H), 
7.45 (d, 2H), 7.35 (d, 1H), 7.18 (m, 4H), 6.92 (s, 1H), 6.87 (d, 2H), 3.77 (s, 3H), 3.75 (m, 
4H), 3.35 (m, 2H), 2.95 (m, 2H), 2.84 (m, 2H), 2.80 (m, 4H), 2.70 (t, 2H), 1.94 (m, 2H). 

30 

Example 277 

methyl N-(4-(((( 4'-fluoro- 1 , 1 '-biphenyl-4-yncarbonyl')amino)sulfonvn-2-nitrophenvD-S- 

phenvl-L-cvsteinate 

The desired product was prepared by substituting Example 133C for Example 1C in 
35 Example ID. MS (ESI(-)) m/e 608 (M-H)'; ! H NMR (300 MHz, DMSO-de) 6 3.61 (dd, 1H), 
3.62 (s, 3H), 3.70 (dd, 1H), 5.10 (m, 1H), 7.11 (m, 3H), 7.19 (d, 1H), 7.27 (d, 2H), 7.31 (dd, 
2H), 7.75 (m, 4H), 7.92 (dd, 1H), 7.97 (d, 2H), 8.55 (d, 1H), 8.80 (d, 1H). 
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Example 278 

N-(4-( 1 -( cvclohexvlmethvl)- 1 H-benzimidazol-5-vnbenzovl V4-(Y ( 1 RV2-hvdroxv- 1 - 
rfphenylthio)methyl)ethvl)amino)-3-nitroben2enesulfona^ 

Example 278A 
4-(((l RV2-(Ytert-butvl( dimethyl) silvnox^ 

nitrobenzenesulfonamide 

A solution of Example 133B (3 g, 9.63 mmol) in 1 :1 dioxane/4M HC1 (400 mL) was 
stirred for 90 minutes, poured into saturated Na 2 C0 3 , and extracted with ethyl acetate (3 x). 
The combined extracts were washed with brine and concentrated 

The concentrate was purified by flash column chromatography on silica gel with ethyl 
acetate. A solution of the purified product (1.7 g, 8.04 mmol) in THF (100 mL) was treated 
with 1M LAH in THF (16.1 mL), stirred for 30 minutes, treated sequentially with water (4 
mL), 1M NaOH (4 mL), and water (4 mL), diluted with THF, filtered through a pad of silica 
gel, and concentrated. 

A solution of the concentrate (L35g, 7.37 mmol), tert-butyldimethylsilyl triflate (1.86 
mL, 8.10 mmol), and 2,6-lutidine (0.943 mL, 8.10 mmol) in dichloromethane (50 mL) at 0 
°C was stirred for 30 minutes, added to a solution of Example 122C (1.76 g, 8 mmol) in 
DMF (50 mL) and diisopropylethylamine (15 mL), heated to 50 °C, stirred for 18 hours, 
poured into water, and extracted with ethyl acetate (3 x). The combined extracts were 
washed with water and brine, dried (Na2SC>4), filtered, and concentrated. The concentrate 
was purified by flash column chromatography on silica gel with 50% ethyl acetate/hexanes to 
provide the desired product. MS (ESI(-)) m/e 496 (M-H)". 

Example 278B 

N-(4-( 1 -(cvclohexvlmethyl)- 1 H-benzimidazol-5-vDbenzovfl-4-(Y( 1 RV 2-hvdroxv- 1 - 
f(phenvlthio)methvDethvl)aminoV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 286A and Example 278B 
for Example IB and Example 1C, respectively, in Example ID. The product was dissolved 
in TFA (5 mL), stirred for 2 hours, concentrated, dissolved in toluene, and concentrated again 
to provide the desired product. MS (ESI(-)) m/e 698 (M-H)"; *H NMR (300 MHz, DMSO- 
ck) 8 0.90-1.35 (m, 6H), 1.58 (m, 5H), 3.02 (m, 3H), 3.18 (m, 2H), 3.54 (dd, 1H), 3.68 (dd, 
1H), 4.19 (m, 1H), 7.16 (m, 2H), 7.21 (d, 2H), 7.30 (d, 2H), 7.62 (m, 1H), 7.73 (m, 2H), 7.87 
(m, 4H), 7.98 (d, 1H), 8.04 (s, 1H), 8.59 (d, 1H), 8.61 (d, 1H). 

Example 279 
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( 3R)-3-(Y4-(Y(Y4 f -fluoro- 1 , 1 '-biphenvM-vlkarto 

N-(3-Tnorpholin-4~vlpropvl)-4-(phenylthio)butanamide 
The desired product was prepared by substituting Example 275 and 4-(3- 
aminopropyl)morpholine for Example IB and Example 1C, respectively, in Example ID. 
5 MS (ESI(-)) m/e 734 (M-H)~; *H NMR (500 MHz, methanol^) 5 8.65 (d, 1H), 8.50 (d, 1H), 
8.13 (d, 2H), 7.89 (dd, 1H), 7.64 (m, 2H), 7.58 (d, 2H), 7.29 (d, 2H), 7.14 (m, 5H), 6.89 (d, 
1H), 4.40 (m, 1H), 3.62 (t, 4H), 3.32 (dd, 1H), 3.21 (m, 2H), 3.09 (m, 1H), 2.68 (m, 2H), 2.37 
(m, 4H), 2.29 (t, 2H), 1.58 (m, 2H). 

10 Example 280 

N-^'-fluoro- 1 , 1 '-biphenvM-vD carbonvlV4-((( 1 R)-3 -hydroxy- 1 - 
(fphenvlthio)methyl)propyDaminoV3-nitrobenzenesulfonamide 

Example 280A 
15 4-((nRV3-hydroxy-l-(fphenvlthio)^ 

A mixture of Example 122E (206 mg, 0.50 mmol) and 1M borane in THF (20 mL) 
was stirred for 16 hours, treated sequentially with methanol (5.0 mL) and IN HC1 (2.0 mL), 
diluted with ethyl acetate (50 mL), washed with water (2 mL) and brine (10 mL), dried 
(MgSC>4), filtered, and concentrated The concentrate was purified by flash column 
20 chromatography on silica gel with 20-50% ethyl acetate/dichloromethane to provide the 
desired product. MS (ESI(+)) m/e 398 (M+H) + 

Example 280B 

N-((4'-fluoro-L 1 -biphenyl-4-yl)carbonvn-4-(((lR)-3-hvdroxv-l - 
25 ((phenylthio)methvDpropyD amino)- 3 -nitrobenzenesulfonamide 

A room temperature solution of Example 280A (150 mg, 0.38 mmol), Example IB 
(180 mg, 0.83 mmol), EDCI (193 mg, 1.0 mmol), and DMAP (25 mg, 0.20 mmol) in 
dichloromethane (10 mL) was stirred for 16 hours, diluted with ethyl acetate (100 mL), 
washed sequentially with 1M HC1 (20 mL), water (30 mL) and brine (20 mL), dried 
30 (MgSC>4), filtered, and concentrated 

The concentrate was dissolved in THF (5 mL), treated with 1M LiOH (1.0 mL), 
stirred for 3 hours, diluted with ethyl acetate (60 mL), washed sequentially with 1M HC1 (10 
mL), water (20 mL), and brine (10 mL), dried (MgSC>4), filtered, and concentrated. The 



concentrate was purified by flash column chromatography on silica gel with 30-100% ethyl 
acetate/dichloromethane to provide the desired product. MS (ESI(-)) m/e 594 (M-H)"; *H 
NMR (500 MHz, methanol^) 6 8.72 (d, 1H), 7.92 (m, 3H), 7.70 (m, 4H), 7.26 (m, 2H), 
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7.18 (tt, 2H), 7.1 1 (m, 3H), 7.00 (d, 1H), 4.25 (m, 1H), 3.68 (m, 2H), 3.39 (d, 1H), 3.21 (m, 
3H), 2.08 (m, 1H), 1,97 (m, 1H). 



Example 281 

4-((Y 1 RV2-hvdroxv- 1 -(Yphenvlthio)methvnethvl)aminoV^ 

yl-3-oxopropvD-L 1 '-biphenyl-4-vlkarbonvD-3-nitrobenzenesulfonamide 

Example 281 A 

2 , -methoxy-4'-(3-morpholin-4-vl-3-oxopropvlV 1 , 1 f -biphenyl-4-carboxvlic acid 
The desired product was prepared by substituting Example 122M for Example 1A in 
Example IB. 

Example 28 IB 

4-((nRV2-hvdroxv-l-((p^ 

yl-3-oxopropvl)- 1 , 1 ^biphenyl-4-ylkarbonylV3~nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 28 1 A and Example 278 A 
for Example IB and Example 1C, respectively, in Example ID. The product was dissoved in 
TFA (5 mL), stirred for 2 hours, concentrated, dissolved in toluene, and concentrated again to 
provide the desired product. MS (ESI(-)) m/e 733 (M-H)"; l H NMR (300 MHz, DMSO-ds) 8 
2.66 (t, 2H), 2.85 (t, 2H), 3.28 (m, 2H), 3.43 (m, 4H), 3.52 (m, 4H), 3.62 (m, 1H), 3.71 (m, 
1H), 3.76 (s, 3H), 3.96 (m, 1H), 5.41(dd, 1H), 6.90 (d, 2H), 6.99 (s, 1H), 7.20 (dd, 2H), 7.28 
(dd, 2H), 7.35 (d, 2H), 7.43 (d, 2H), 7.81 (dd, 1H), 7.89 (d, 2H), 8.47 (d, 1H), 8.51 (t, 1H). 

Example 282 

N-( 4-( 8-azaspirof4. 5)dec-S-vY)benzovY)-4-((( 1 IO-2-hvdroxv- 1 - 
ffphenvlthio)methynethvnaminoV3-nilTobenzenesulfonamLde 
The desired product was prepared by substituting Example 257C and Example 278A 
for Example IB and Example 1C, respectively, in Example ID. The product was dissoved in 
TFA (5 mL), stirred for 2 hours, concentrated, dissolved in toluene, and concentrated again to 
provide the desired product. MS (ESI(-)) m/e 623 (M-H)"; l H NMR (300 MHz, DMSO-c^) 5 
1.45 (m, 8H), 1.59 (m, 4H), 3.27 (m, 4H), 3.62 (dd, 1H), 3.69 (dd, 1H), 4.04 (m, 1H), 5.21 (t, 
1H), 6.84 (d, 1H), 6.92 (d, 2H), 7.08 (d, 1H), 7.18 (d, 1H), 7.21 (m, 2H), 7.31 (d, 2H), 7.71 
(d, 1H), 7.82 (dd, 1H), 8.56 (d, 1H), 8.57 (t, 1H). 

Example 283 

4-((( 1 RV5-amino- 1 -((phenvlthio)methyDpentvl > )amino > )-N-r ( 4 '-(3 -hvdroxvpropvl)-2'- 
methoxv- 1 . 1 , -biphenyl-4-vDcarbonvl)-3-nitrobenzenesulfonamide 
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The desired product was prepared by substituting Example 45 IB for Example 122N 
in Example 194. MS (ESI(-)) m/e 691 (M-H)"; l H NMR (300 MHz, DMSO-d 6 ) 5 8.55 (d, 
1H), 8.35 (br d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.58 (d, 2H), 7.25-7.12 (m, 7H), 7.00 (d, 
1H), 6.89 (dd, 1H), 4.10 (m, 1H), 3.75 (s, 3H), 3.72 (s, 2H), 3.35 (m, 2H), 2.70-2.605 (m, 
5 6H), 1.75 (m, 4H), 1.50 (m, 2H), 1.40 (m, 2H). 



10 



15 



Example 284 

4-((( 1 RV5-amino- 1 -r(phenvlthio > )methvl > )pentvnamino)-N-(4-(5-fluoroquinolin-8- 
vDbenzovlV3-nitrobenzenesulfonamide 

Example 284A 
methyl 4-f5-fluoroqiiinolin-8-yl)benzoate 
The desired product was prepared by substituting Example 389A for Example 5 A in 
Example 5B. 

Example 284B 
4-(5-fluoroquinolin-8-vl)benzoic acid 
The desired product was prepared by substituting Example 284A for Example 1 A in 
Example IB. 

Example 284C 
4-(((lR)-5-amino-l-((phenylthio)meth^ 

yl)benzoyD-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 284B for Example 122N 
25 in Example 194. MS (ESI(-)) m/e 674 (M-H)'; *H NMR (300 MHz, DMSO-de>) 5 9.00 (dd, 
1H), 8.90 (br d, 1H), 8.60 (d, 1H) 3 8.58 (dd, 1H), 7.90 (d, 2H), 7.85 (m, 2H), 7.75 (d, 2H), 
7.70 (m, 1H), 7.55 (m, 1H), 7.25-7.12 (m, 6H), 4.15 (m, 1H), 3.45 (m, 2H), 2.75 (m, 2H), 
2.80 (s, 3H), 1.80 (m, 2H), 1.55 (m, 2H), 1.40 (m, 2H). 

30 Example 285 

N-f4-(6-methoxy-3,4-dihydroisoquin^ 

fphenvlthio^ethvnamino^benzenesulfonamide 



20 



Example 285A 

35 ethyl 4-(6-methoxy-3,4-dihvdroisoquinolin-2f 1 Hl-vDbenzoate 

The desired product was prepared by subtituting 6-methoxy-l,2,3,4- 
tetrahydroisoquinoline (prepared according to the procedure described in U.S. Patent 



-167- 



1,845,403) for l,4-dioxa-8-azasprio(4,5)decane in Example 158A. MS (DCI) m/e 312 
(M+H) + 



Example 285B 

5 4-f6-methoxY-3,4-dihvdroisoquinolin-2riH)--ynbenzoic acid 

The desired product was prepared by subtituting Example 285A for Example 1 19B in 
Example 1 19C. MS (DCI) m/e 283 (M+H) + 

Example 285C 

10 N-( 4-f 6-methoxv-3 ,4-dihydroisoquinolin-2( 1 H)-vnbenzoyl)~3-nitro>4-((2- 

(phenvlthio)ethvnamino)benzenesulfonamide 
The desired product was prepared by substituting Example 285B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 617 (M-H)" 
; ^NMR (300 MHz, DMSO-c^) 6 11.98 (s, 1H), 8.71 (t, 1H), 8.56 (d, 1H), 7.90 (dd, 1H), 
15 7.77 (d, 2H), 7.37 (d, 2H), 7.27 (t, 2H), 7. 16 (m, 3H) 6.93 (d, 2H), 6.78 (m, 2H), 4.43 (s, 2H), 
3.72 (s, 3H), 3.65 (m, 2H), 3.58 (t, 2H), 3.28 (m, 2H), 2.88 (t, 2H). 

Example 286 

tert-butvl ( 5R)-5-(Y4-( ((4-( 1 -(cvclohexvlmethvl)- 1 H-benzimidazol-5- 
20 vl)benzovl)amino)sulfonvl)-2-nitropheny^^ 

Example 286A 
4-bromo-N 1 -(cyclohexvlmethyl) benzene- 1 ,2-diamine 
The desired product was prepared by substituting cyclohexylmethylamine for 
25 butylamine in Examples 166 A and 166B. 

Example 286B 

4-( 1 -(cyclohexvlmethvl)- li/-benzimidazol-5-vl) benzoic acid 
The desired product was prepared by substituting Example 286A for Example 170 A 
30 in Examples 1 70B and 170C. 

Example 286C 

tert-butvl (5RV5-(Y4-(Y (4-( 1 -(cvclohexvlmethvlV 1 H-benzimidazol-S- 
vl)benzovfiamino)sulfonvlV^ 
35 The desired product was prepared by substituting Example 286B and Example 124C 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 839, 841 (M- 
H)\ (M+H) + ; ! HNMR (300 MHz, DMSO-d 6 ) 5 0.95-1.20 (m, 7H), 1.32 (m, 11H), 1.48-1.76 
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(m, 7H), 1.85 (m, 1H), 2.86 (m, 2H), 3.98 (t, 2H), 4.02 (m, 1H), 4.12 (d, 2H), 6.72 (t, 1H), 
6.98 (d, 1H), 7.14 (tt, 1H), 7.21 (t, 2H), 7.29 (dd, 2H), 7.59 (dd, 1H), 7.68 (d, 3H), 7.84 (dd, 
1H), 7.95 (d, 1H), 7.97 (d, 2H), 8.19 (d, 1H), 8.23 (t, 1H), 8.49 (d, 1H). 



5 Example 287 

4-((( 1 R)-5-amino- 1 -( (phenvlthio')methyl')pentyl)aminoVN-(4-('8-azaspiro(4. 5)dec-8- 

yl)benzoyl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 257D for Example 120D 
in Example 120E. MS (ESI(+)) m/e 766 (M+H) + ; ! H NMR (300 MHz, DMSO-de) 5 8.52 (d, 
10 1H), 8.31 (d, 1H), 8.85 (dd, 1H), 7.72 (d, 2H), 7.68 (s, 2H), 7.24 (t, 2H), 7.12 (m, 2H), 6.91 
(d, 2H), 4.10 (m, 1H), 3.42 (m, 4H), 3.31 (m, 6H), 2.71 (m, 2H), 1.77 (m, 2H), 1.59 (m, 4H), 
1.52 (m,2H), 1.45 (m, 6H). 

Example 288 

15 (3RV3-ff4-(f(4-(5-fluoroquinolin-8-yl)benzovl)amino)sulfonvlV2-rdtrophenyl)am 

dimethvl-4-fphenvlthio)butanamide 
The desired product was prepared by substituting Example 284B for Example 126A 
in Example 126B. MS (ESI(-)) m/e 686 (M-H)"; 'h NMR (300 MHz, DMSO-de) 5 9.00 (dd, 
1H), 8.90 (br d, 1H), 8.60 (d, 1H), 8.58 (dd, 1H), 7.90 (d, 2H), 7.85 (m, 2H), 7.75 (d, 2H), 
20 7.70 (m, 1H), 7.55 (m, 1H), 7.25-7.12 (m, 6H), 4.45 (m, 1H), 3.45 (m, 2H), 2.90 (s, 3H), 2.80 
(s, 3H), 3.00-2.80 (m, 2H). 

Example 289 

(3R)-3-(Y4-f (f( 2'-methoxv-4'-(3-morpholin-4-vl-3-oxopropvn- 1 . 1 '-biphenvl-4- 
25 yDcarbonyl)amino)sulfonyl)-2-nitrophenynamino)-N,N-dimethyl-4-('phenvltMo)butanam^ 
The desired product was prepared by substituting Example 122M for Example 126A 
in Example 126B. MS (ESI(-)) m/e 788 (M-H)"; ! H NMR (300 MHz, DMSO-de) 6 8.89 (br 
d, 1H), 8.57 (d, 1H), 7.90 (d, 2H), 7.85 (dd, 1H), 7.78 (br d, 1H), 7.58 (d, 2H), 7.30-7.12 (m, 
7H), 7.00 (d, 1H), 6.89 (dd, 1H), 4.45 (m, 1H), 3.75 (s, 3H), 3.55 (m, 4H), 3.45 (m, 6H), 2.90 
30 (s, 3H), 2.79 (s, 3H), 3. 10-2.70 (m, 4H), 2.65 (t, 2H). 

Example 290 

4-((( 1 R)-3 -hydroxy- 1 -((phenylthio)methyl)propvl) amino) -N-f (2'-methoxv-4'-(3-morpholin- 
4-vIpropvl)- 1 . 1 '-biphenyl-4-yncarbonyl)-3-nitrobenzenesulfonamide 
35 The desired product was prepared by substituting Example 1220 for Example IB in 

Example 280B. MS (ESI(-)) m/e 774 (M-H)"; l H NMR (500 MHz, methanol-d,) 5 8.72 (d, 
1H), 8.69 (d, 1H), 7.95 (d, 2H), 7.90 (dd, 1H), 7.45 (d, 2H), 7.34 (d, 2H), 7.22-7.10 (m, 5H), 
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6.92 (s, 1H), 6.85 (d, 1H), 4.40 (m, 1H), 3.77 (s, 3H), 3.80-3.72 (m, 4H), 3.36 (m, 3H), 2.95 
(m, 2H), 2.85 (m, 2H), 2.79 (m, 3H), 2.70 (m, 4H), 1.95 (m, 3H). 



Example 291 

5 4-((2-(f4-chlorophenvnthio)ethvnaminoVN4(4 , -fluoro- 1 3 1 M3iphenvl-4-vlkarbonvn-3- 

nitrobenzenesulfonamide 

Example 291 A 
2-((4-chlorophenvlkhio)ethanamine 
10 A solution of sodium metal (22.5 nig, 0.98 mmol) in ethanol (2.0 mL) was treated 

with 2-bromoethylamine hydrobromide (100.0 mg, 0.49 mmol) and 4-chlorobenzenethiol 
(71.0 mg, 0.49 mmol), heated to 75 °C for 18 hours, and concentrated The concentrate was 
partitioned between water (2.0 mL) and diethyl ether (5.0 mL) and the organic phase was 
dried (MgSC^), filtered, and concentrated to provide the desired product. MS (DCI) m/e 188 
15 (M+H) + . 

Example 29 IB 

4-((2-((4~chlorophenyDthio)ethvl) amino VN-((4 f -fluoro- 1 . 1 -biphenvl-4-yDcarbonvlV3- 

nitrobenzenesulfonamide 
20 The desired product was prepared by substituting Example 29 1 A for 2,2- 

dimethylcyclopentylamine in Example IE. MS (DCI) m/e 603 (M+NH4)* ! H NMR (300 
MHz, DMSO-d*) 5 12.49 (br s, 1H), 8.76 (t, 1H), 8.64 (d, 1H), 7.97-7.95 (m, 3H), 7.80-7.77 
(m, 4H), 7.39-7.38 (m, 2H), 7.34-7.30 (m, 4H), 7.24 (d, 1H), 3.68 (q, 2H), 3.30 (q, 2H). 

25 Example 292 

4-((Y 1 RV 5-amino- 1 -rrphenvhhio^methvDpentvnaminoVS-iiitro-N-M-fS- 
(trifluoromethynpyridin-2-vl)benzovnbeiizenesulfonamide 
The desired product was prepared by substituting Example 124C and Example 253B 
for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI) m/e 674, 
30 672 (M+H) + , (M-H)~; *H NMR (500 MHz, DMSO-d^) 5 9.09 (dd, 1H), 8.59 (d, 1H), 8.35- 
8.29 (m, 5H), 8.06 (d, 2H), 7.90 (dd, 1H), 7.25 (dt, 2H), 7.15 (td, 2H), 7.10 (tt, 1H), 4.12 (m, 
1H), 3.37 (t, 2H), 2.73 (m, 2H), 1.77 (q, 2H), 1.54 (m, 2H), 1.39 (m, 2H). 

Example 293 

35 N-(4-(5-chloropyridin-2-yl)benzovl)-4-((f 1 RV5-(dimethvlamino )- 1 - 

((phenvlthio^methyl)pentyl)aminoV3-nitrobenzenesulfonamide 
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The desired product was prepared by substituting Example 254B for Example 257C 
in Example 124F. MS (ESI) m/e 668, 666 (M+H)\ (M-H)~; *H NMR (500 MHz, DMSO-d 6 ) 
5 10.02 (s, 1H), 8.75 (dd, 1H), 8.58 (d, 1H), 8.33 (d, 1H), 8.21 (d, 2H), 8. 12 (d d, 1H), 8.06 
(dd, 1H), 8.01 (d, 2H), 7.90 (dd, 1H), 7.25 (dt, 2H), 7.15 (td, 2H), 7.10 (tt, 1H), 4.12 (m, 1H), 
3.36 (d, 2H), 2.95 (m, 2H), 2.69 (s, 3H), 2.69 (s, 3H), 1.78 (q, 2H), 1.63 (m, 2H) 5 1.36 (m, 
2H). 

Example 294 

4-((( 1 RV5-(chmeth vlamino)- 1 -(Yphenvlthio)methvttpent^namino )-3 -nitro-N-(4-quinolin-8- 

vlbenzovDbenzenesulfonamide 

Example 294A 
methyl 4-quinolin-8-vlbenzoate 
The desired product was prepared by substituting 8-bromoquinoline for 5-bromo-2- 
methoxypyridine in Example 252D. MS (ESI) m/e 250, 248 (M+H) + , (M-H)". 

Example 294B 
4-quinolin-8-vlbenzoic acid 
The desired product was prepared by substituting Example 294A for Example 252F in 
Example 252G. 

Example 294C 

4-((( 1 RV5-(dimethvl aminoV 1 4 f phenvlthio)methvnpentvnamino)-3-nitro-N-(4-quinolin-8- 

vlbenzovDbenzenesulfonamide 
The desired product was prepared by substituting Example 294B for Example 257C 
in Example 124F. MS (ESI) m/e 684, 682 (M+H) + , (M-H)"; *H NMR (500 MHz, DMSO-de) 
5 10.34 (s, 1H), 8.94 (dd, 1H), 8.59 (d, 1H), 8.55 (dd, 1H), 8.33 (d, 1H), 8.19 (dd, 1H), 8.07 
(d, 2H), 8.00 (d, 1H), 7.92 (dd, 1H), 7.86 (dd, 1H), 7.82 (d, 2H), 7.80-7.72 (m, 2H), 7.65 (m, 
1H), 7.31-7.10 (m, 5H), 4.16 (m, 1H), 3.37 (m, 2H), 2.95 (m, 2H), 2.69 (s, 3H), 2.67 (s, 3H), 
1.78 (m, 2H), 1.64 (m, 2H), 1.38 (m, 2H). 

Example 295 

4-(( ( 1 RV5-(dimethvla mino V 1 -( ( phenylthio^methvDpentvnamino VN-(f 4'-( 3-hvdroxvpropvlV 
2 f -methoxv- 1 , 1 , -biphenvl-4-vl)carbonvlV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 45 IB for Example 257C 
in Example 124F. The crude product was dissolved in THF, treated with TBAF (50 mg), 
stirred for 3 hours, and concentrated. The concentrate was purified by HPLC (using a C-18 
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column and a solvent system increasing in gradient from 1 0-95% acetonitrile/water 
containing 0. 1 % TFA) to provide the desired product which was converted to the 
hydrochloride salt by dissolving the product in methanol and 2M HC1 in diethyl ether then 
concentrating. MS (ESI) m/e 721, 719 (M+H) + , (M-H)~; l H NMR (500 MHz, DMSO-c^) 5 
5 8.57 (d, 1H), 8.32 (d, 1H), 7.89 (d, 2H), 7.59 (d, 2H), 7.27-7.10 (m, 8H), 6.97 (d, 1H), 6.87 
(d,H), 4. 12 (m, 1H), 3.76 (s, 3H), 3.44 (t, 2H), 3.36 (m, 2H), 2.95 (m 2H), 2.69 (s, 3H), 2.67 
(s, 3H), 2.65 (m, 2H), 1.77 (m, 2H), 1.64 (m, 2H), 1.36 (m, 2H). 

Example 296 

10 4-((( 1 RV 5-(dimethvlamino>- 1 ~( r (phenvlthio)methvl)pentvDammo > >-N-r4-(4-methoxv-2- 

oxopvridin- 1 (2HVvl)benzoylV3-nitrobenzenesulfonamide 

Example 296A 
methyl 4-(4-hydroxy-2-oxopyridin- 1 (2HVvDbenzoate 
15 A mixture of methyl 4-iodobenzoate (0.421 g, 1 .6 mmol), 2,4-dihydroxypyridine 

(0.174 g, 1.34 mmol), Cul (25 mg, 0.134 mmol) and K 2 C0 3 (200 mg) in DMF (2 mL) was 
heated to 150 °C in a sealed vial for 4 hours, diluted with ethyl acetate (100 mL), washed 
with water (30 mL) and brine (30 mL), dried (Na2SC>4), filtered, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 2: 1 
20 hexanes/ethyl acetate to provide the desired product. MS (APCI) m/e 246 (M+H) + . 

Example 296B 
methyl 4-(4-methoxv-2-oxopvridin- 1 (2H)-vDbenzoate 
A solution of Example 296A (2.3g, lOmmol) in acetone (300 mL) was treated with 
25 iodomethane (5 mL) and K2CO3 (15 g), heated to reflux for 18 hours, and filtered. The 
filtrate was concentrated and he concentrate purified by flash column chromatography on 
silical gel with 4: 1 hexanes/ethyl acetate to provide the desired product. MS (ESI) m/e 260 
(M+H) + . 

30 Example 296C 

4-(4-methoxv-2-oxopyridm- 1 (2HVyD benzoic acid 
The desired product was prepared by substituting Example 296B for Example 252F in 
Example 252G. MS (ESI) m/e 246, 244 (M+H) + , (M-H)~. 

35 Example 296D 

4-(((lRy5-(dimethvlaminoVl-f(p^ 

oxopyridin- 1 f 2HVvl)benzovlV3-nitrobenzenesulfonamide 
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The desired product was prepared by substituting Example 296C for Example 257C 
in Example 124F. MS (ESI) m/e 680, 678 (M+H)\ (M-H)~; ! H NMR (500 MHz, DMSO-d 6 ) 
5 8.57 (d, 1H), 8.33 (d, 1H), 8.05 (d, 1H), 7.99 (d, 2H), 7.89 (dd, 1H), 7.57 (d, 1H), 7.52 (d, 
2H), 7.10-7.33 (m, 5H), 6.07 (dd, 1H), 5.88 (d, 1H), 4.12 (m, 1H), 3.89 (s, 3H), 3.36 (m, 2H), 
2.95 (m, 2H), 2.69 (s, 3H), 2.67 (s, 3H), 1.77 (m, 2H), 1.64 (m, 2H), 1.34 (m, 2H). 

Example 297 

4-((( 1 RV5-amino- 1 -f (phenylthio)methvnpentyl)amino)-N-(4-(4-methoxv-2-oxopvridin- 
1 (2H) - y 1) benzoyl) -3 -nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 124C and Example 296C 
for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI) m/e 652, 
650 (M+H) + , (M-H)~; l H NMR (500 MHz, DMSO-d*) 5 8.57 (d, 1H), 833 (d, 1H), 8.05 (d, 
1H), 7.99 (d, 2H), 7.89 (dd, 1H), 7.57 (d, 1H), 7.52 (d, 2H), 7.25 (dt, 2H), 7.15 (td, 2H), 7.10 
(tt, 1H), 6.08 (dd, 1H), 5.88 (d, 1H), 4.12 (m, 1H), 3.89 (s, 3H), 3.36 (t, 2H), 2.73 (m, 2H), 
1.76 (q, 2H), 1.56 (m, 2H), 1.39 (m, 2H). 

Example 298 

4~(((lR)-5-amino-l-((phenvlthio)methvl)pentvnamino)-N-(( 

vl)carbonvlV3-nitrobenzenesulfonamide 

Example 298A 
methyl 6-(4-fluorophenvDnicotinate 
The desired product was prepared by substituting methyl 6-chloronicotinate and 4- 
fluorobenzeneboronic acid for 5-bromo-2-methoxypyridine and 4- 

methylcarboxybenzeneboronic acid, respectively, in Example 252D. MS (APCI) m/e 232 
(M+H) + . 

Example 298B 
6-(4-fluorophenyl)nicotinic acid 
The desired product was prepared by substituting Example 298A for Example 252F in 
Example 252G. MS (ESI) m/e 218, 216 (M+H)\ 216(M-H)~. 

Example 298C 

4-((( 1 RV 5-amino- 1 -((phenvlthio)methvDpentvl)amino)-N-rf 6-(4-fluorophenyDpyridin-3- 

y 1) c arbonvl) -3 -nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 124C and Example 298B 
for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI) m/e 624, 
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622 (M+H) + , (M-H)"; l H NMR (500 MHz, DMSO-d 6 ) 5 9.10(d, 1H) ; 8.59 (d, 1H), 8.36-8.33 
(m, 2H), 8.24-8.21 (m, 2H), 8.16-8.12 (m, 1H), 7.91 (dd, 1H), 7.39-7.31 (m, 2H), 7.25 (dt, 
2H), 7.15 (td, 2H), 7.10 (tt, 1H), 6.94 (d, 1H), 4.12 (m, 1H), 3.37 (t, 2H), 2.73( m, 2H), 1.76 
(q, 2H), 1.56 (m, 2H), 1.39 (m, 2H). 

Example 299 

4-((( 1 RV5-amin o- 1 -( Cphenvlthio')methvl'>pentvnamino)-N-r4-r 6-methoxvpvridin-3- 

vDbenzovl)-3-nitrobenzenesulfonamide 

Example 299A 
4-f6-methoxypyridin-3-vl)benzoic acid 
The desired product was prepared by substituting Example 252D for Example 252F in 
Example 252G. MS (ESI) m/e 230(M+H) + , m/e 228 (M-H)". 

Example 299B 

4-((( 1 RV 5-amino- 1 -( fphenvlthio')methvnpentvl')aminoVN-r4-( r 6-methoxvpvridin-3- 

vl)benzoylV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 124C and Example 299 A 
for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI) m/e 636, 
634 (M+H) + , (M-H)"; *H NMR (500 MHz, DMSO-de) 5 8.58 (d, 1H), 8.33 (d, 1H), 8.06 (dd, 
1H), 8.09 (dd, 1H), 8.02 (d, 2H), 7.98 (d, 1H), 7.91 (dd, 1H), 7.83 (d, 2H), 7.81 (s, 1H), 7.25 
(dt, 2H), 7.15 (td, 2H), 7.10 (tt, 1H), 6.94 (d, 1H), 4.12 (m, 1H), 3.91 (s, 3H), 3.36 (t, 2H), 
2.73 (m, 2H), 1.76 (q, 2H), 1.56 (m, 2H), 1.39 (m, 2H). 

Example 300 

2-(4'-f(a4-f(flRV5-rdimemvlaminoVl-r(phenvlthio1methvDpentvnannno')-3- 
nitrophenvl)sulfonvl)amino)carbonvl)-2-methoxv- 1 . 1 '-biphenvl-4-yl)-N.N- 

dimethvlacetamide 

The desired product was prepared by substituting Example 441 A and Example 122F 
for Example 5C and Example 3A, respectively, in Example 5D. MS (ESI) m/e 748, 746 
(M+H) + , (M-H)"; ! H NMR (500 MHz, DMSO-de) 8 9.95 (s, 1H), 8.57 (d, 1H), 8.34 (d, 1H), 
7.98 (d, 2H), 7.90 (d, 1H), 7.62 (d, 2H), 7.60 (d, 1H), 7.28-7.24 (m, 3H), 7.18-7.08 (m, 3H), 
7.01 (dd, 1H), 6.90 (dd, 2H), 4.12 (m, 1H),3.87 (s, 3H), 3.76 (s, 3H), 3.73 (t, 2H), 3.36 (m, 
2H), 3.03 (s, 3H), 2.85 (s, 3H), 2.68 (d, 2H), 1.77 (q, 2H), 1.64 (m, 2H), 1.36 (m, 2H). 

Example 301 
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4-(( ( 1 RV5-C dimethvlamino')- 1 -( (phenvlthio)methvnpentvDamino')-N-((2'-methoxv-4'-(' 3 - 
moipholin-4-vl-3-oxopropyl)-l J'-biphenyl-4-yl)carbonyl)-3-nitroben2enesulfonamide 
The desired product was prepared by substituting Example 1220 for Example 257C 
in Example 124F. MS (ESI) m/e 804, 802 (M+H) + , (M-H)"; *H NMR (500 MHz, DMSO-de) 
5 8 10.02 (s, 1H), 8.57 (d, 1H), 8.34 (d, 1H), 7.97 (d, 1H), 7.90 (d, 2H), 7.60 (d, 1H), 7.58 (d, 
2H), 7.27-7.10 (m, 6H), 7.03 (dd, 1H), 6.94 (dd, 1H), 4.12 (m, 1H), 3.75 (s, 3H), 3.51 (m, 
4H), 3.44 (m, 4H), 3.36 (m, 2H), 2.95 (m, 2H), 2.86 (m, 2H), 2.69 (s, 3H), 2.67 (s, 3H), 1.77 
(q, 2H), 1.64 (m, 2H), 1.36 (m, 2H). 

10 Example 302 

4-ffnRy5-aiTOno-l-((phenvlthio)methvD^ 

3-nitrobenzenesulfonamide 
The desired was prepared by substituting Example 1 24C and Example 252G for 
Example 124E and Example 257C, respectively, in Example 124F. MS (ESI) m/e 638 (M- 
15 H)"; *H NMR (500 MHz, DMSO-de) 5 8.81 (dd, 1H), 8.58 (d, 1H), 8.34 (d, 1H), 8.23 (dd, 

1H), 8.02 (d, 2H), 7.90 (d, 2H), 7.89 (dd, 1H), 7.64 (d, 1H), 7.25 (dt, 2H), 7.15 (td, 2H), 7.10 
(tt, 1H), 4.12 (m, 1H), 3.36 (t, 2H), 2.73 (m, 2H), 1.76 (q, 2H), 1.56 (m, 2H), 1.39 (m, 2H). 

Example 303 

20 4-f (( 1 R)-5-amino- 1 -( ( phenvlthio)methvDpentvnamino)-N-("4-(5-chloropvridin-2-vl)benzoyl)- 

3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 124C and Example 254B 
for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI) m/e 640, 
638 (M+H) + , (M-H)"; *H NMR (500 MHz, DMSO-de) 5 8.74 (dd, 1H), 8.58 (d, 1H), 8.34 (d, 
25 1H), 8.20 (d, 2H), 8.12 (d, 1H), 8.06 (dd, 1H), 8.01 (d, 2H), 7.90 (dd, 1H), 7.25 (dt, 2H), 7.15 
(td, 2H), 7.10 (tt, 1H), 4.12 (m, 1H), 3.36 (t, 2H), 2.73 (m, 2H), 1.76 (q, 2H), 1.56 (m, 2H), 
1.39 (m, 2H). 

Example 304 

30 4-((( 1 RV5-rdimethvlaminoV 1 -((phenvlthio')methvDpentvDamino)-N-(4-(5-fluoroquinohn-8- 

yDbenzo vlV3 -nitrobenzenesul fonamide 
The desired product was prepared by substituting Example 284B for Example 257C 
in Example 124F. MS (ESI) m/e 702, 700 (M+H) + , (M-H)"; X H NMR (500 MHz, DMSO-de) 
6 8.98 (dd, 1H), 8.59 (d, 1H), 8.87 (dd, 1H), 8.06 (d, 1H), 7.99 (d, 2H), 7.92 (dd, 1H), 7.84 
35 (d, 1H), 7.80 (d, 1H), 7.77 (d, 2H), 7.70 (q, 1H), 7.67 (t, 1H), 7.29-7.10 (m, 5H), 4.12 (m, 
1H), 3.36 (m, 2H), 2.95 (m, 2H), 2.69 (s, 3H), 2.67 (s, 3H), 1.77 (q, 2H), 1.64 (m, 2H), 1.36 
(m, 2H). 
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Example 305 

4-((( 1 R)-5-(dimethylamin o)- 1 -(( phenylthio)methvnpentvnamino)-3-nitro-N-f 4-r5- 
(1xifluoromethvnpvridin-2-Yl)benzovDbenzenesulfonamide 
The desired product was prepared by substituting Example 253B for Example 257C 
in Example 124R MS (ESI) m/e 702, 700 (M+H) + , (M-H)~; l H NMR (500 MHz] DMSO-ds) 
6 9.08 (d, 1H), 8.58 (d, 1H), 8.34-830 (m, 2H), 8.30 (d,2H), 8 AO (d, 1H), 8.06 (d, 2H), 7.92 
(dd, 1H), 7.27-7. 10 (m, 5H), 4. 12 (m, 1H), 3.36 (m, 2H), 2.95 (m, 2H), 2.69 (s, 3H), 2.67 (s, 
3H), 1.77 (q, 2H), 1.64 (m, 2H), 1.36 (m, 2H). 

Example 306 

4-((( 1 RV 5-amino- 1 -(( phenvlthio ^methynpentvPamino VN-(4-f 5-chloro-2-oxopvridin- 1 

vl)benzovn-3-nitroben2enesulfonamide 

Example 306A 
methyl 4-( 5-chloro-2-oxopyridin-l f2Hl-vnben?:oate 
The desired product was prepared by substituting 5-chloro-2-hydroxypyridine for 2,4- 
dihydroxypyridine in Example 296A. MS (ESI) m/e 264 (M+H) + . 

Example 306B 
4-(5-chloro-2-oxopyridin- 1 ( 2HV vDbenzoic acid 
The desired product was prepared by substituting Example 306A for Example 252F in 
Example 252G. MS (ESI) m/e 250, 248 (M+H) + , (M-H)~. 

Example 306C 

4-((Y 1 R)-5-amino- 1 -r rphenvlthio^methynpentyD amino VN-(4-f 5-chloro-2-oxopvridin- 1 (2H)- 

yl)benzoyl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 124C and Example 306B 
for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI) m/e 656, 
654 (M+H) + , (M-H)"; l H NMR (500 MHz, DMSO-d*) 5 8.58 (d, 1H), 8.34 (d, 1H), 8.01 (d, 
2H), 7.95 (d, 1H), 7.89 (dd, 1H), 7.60 (d, 2H), 7.58 (dd, 1H), 7.26 (dt, 2H), 7.14 (td, 2H), 
7.10 (tt, 1H), 6.54 (d, 1H), 4.12 (m, 1H), 3.36 (t, 2H), 3.73 (m, 2H), 1.76 (q, 2H), 1.56 (m, 
2H), 1.39 (m,2H). 

Example 307 

4-((( 1 RV S -fdimethylammo)- 1 -{Yphenylthiolmethvnpentvnamino VN-f4-r 1 -methvl-6-oxo- 1 .6- 
dihvdropyridin-3-ynbenzoyn-3-nitrobenzenesulfonamide 
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Example 3 07 A 

methyl 4-n'methyl-6-oxo-l,6-dihvdropvridin-3-vnbenzoate 
The desired product was prepared by substituting Example 252E for Example 296A 
in Example 296B. MS (APCI) m/e 244 (M+H) + 

Example 307B 
4-( 1 -methvl-6-oxo- 1 ,6-dihvdropvridin-3-yl)benzoic acid 
The desired product was prepared by substituting Example 307A for Example 252F in 
Example 252G. MS (APCI) m/e 230 (M+H) + 

Example 307C 

4-((( 1 RV5-(dimethvlamino)- 1 -(rphenvlthio)methvl)pentyn amino VN-(4-f 1 -methvl-6-oxo- 1 .6- 
dihy dropyridin-3 -yl)benzoyl)-3 -nitr obenzenesulfonamide 
The desired product was prepared by substituting Example 307B for Example 257C 
in Example 124E. MS (ESI) m/e 664(M+H) + , m/e 662 (M-H)~; *H NMR (500 MHz, DMSO- 
de) 5 8.57 (d, 1H), 833 (d, 1H), 8.31 (d, 1H), 7.95 (d, 2H), 7.92-7.88 (m, 2H), 7.81 (m, 3H), 
7.73 (d, 2H), 7.24 (dt, 2H), 7.22 (d, 1H), 7.14 (td, 1H), 7.10 (tt, 1H), 6.49 (d, 1H), 4.12 (m, 
1H), 3.52 (s, 3H), 3.36 (m, 2H), 2.95 (m, 2H), 2.69 (s, 3H), 2.67 (s, 3H), 1.77 (q, 2H), 1.64 
(m,2H), 1.36 (m,2H). 

Example 308 

4-((( 1 R)-5-amino- 1 -((phenylthio)methyl)pentvl)amino)-N-(4-( 1 -methyl-6-oxo- 1 ,6- 
dihydropYridin-3-yl)benzovlV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 124C and Example 307B 
for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI) m/e 634 
(M-H)~; *H NMR (500 MHz, DMSO-d6>5 8.57 (d, 1H), 8.33 (d, 1H), 8.31 (d, 1H), 7.95 (d, 
2H), 7.92-7.88 (m, 2H), 7.81 (m, 3H), 7.73 (d, 2H), 7.24 (dt, 2H), 7.22 (d, 1H), 7.14 (td, 1H), 
7.10 (tt, 1H), 6.49 (d, 1H), 4.12 (m, 1H), 3.52 (s, 3H), 3.36 (t, 2H), 3.73 (m, 2H), 1.76 (q, 
2H), 1.54 (m, 2H), 1.39 (m, 2H). 

Example 309 

3-nitro-N-f 4-(3-phenvlpvrrolidin- 1 -yl>benzovlV4-((2- 
(phenylthio)ethynamino)benzenesulfonamide 

Example 309A 
ethyl 4-(2,5-dioxo-3-phenylpyrrolidin- 1 -yDbenzoate 
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The desired product was prepared by substituting 3-phenyldihydrofuran-2,5-dione for 
3,3-dimethylglutaric anhydride in Example 1 19A. MS (DCI) m/e 324 (M+H) + 



Example 309B 
ethyl 4-(3-phenvlpvrrolidin-l -vDbenzoate 
The desired product was prepared by substituting Example 3 09 A for Example 1 19A 
in Example 1 19B. MS(DCI) m/e 296 (M+H) + 

Example 309C 
4-(3-phenvlpvrrolidin- 1 -vD benzoic acid 
The desired product was prepared by substituting Example 309B for Example 1 19B 
in Example 1 19C. MS (DCI) m/e 268 (M+H) + 

Example 309D 
3-nitro-N-( 4-(3-phenvlpvrrolidin- 1 -vl)benzovlV4-(r2- 
fphenvlthio^ethvDamino^benzenesulfonamide 
The desired product was prepared by substituting Example 309C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 603 
(M+H) + ; *H NMR (300 MHz, DMSO-ck) 5 1 1.90 (s, 1H), 8.75 (t, 1H), 8.59 (d, 1H), 7.91 
(dd, 1H), 7.74 (d, 2H), 7.35 (m, 5H), 7.27 (t, 2H), 7.14-7.30 (m, 5H) 6.58 (d, 2H), 3.78 (dd, 
1H), 3.66 (m, 2H), 3.53 (t, 2H), 3.42 (m, 1H), 3.30 (m, 3H), 2.40 (m, 1H), 2.10 (m, 1H). 

Example 310 

N-(2-((4-(Y(V4 -fluoro-1 , 1 -biphenvM-vncarbonvDamino^sulfonvn^-nitrophenvnaminoVS- 

(phenvlthio)propvD acetamide 
A solution of Example 408 (16 mg, 0.026 mmol) in THF (1 mL) and dichloromethane 
(0.5 mL) at room temperature was treated with saturated sodium bicarbonate (0.2 mL) and 
acetyl chloride (0. 1 mL), stirred for 1 8 hours, and concentrated. The concentrate was 
purified by flash column chromatography on silica gel with 30-100% ethyl 
acetate/dichloromethane to provide the desired product. MS (ESI(-)) m/e 621 (M-H)~; *H 
NMR (300 MHz, DMSO-d*) 5 8.54 (d, 1H), 8.35 (d, 1H), 8.23 (t, 1H), 7.96 (d, 2H), 7.84 (dd, 
1H), 7.75 (m, 5H), 7.35-7.10 (m, 7H), 4.05 (m, 1H), 1.74 (t, 3H), and remaining protons (4) 
are buried under solvent peaks. 

Example 311 

N-ffc^'-difluoro-U , -biphenvl-4-vncarbonvn-3-nitro-4-( > (2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 
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Example 31 1A 
methyl 4-bromo-3-fluorobenzoate 
A solution of 4-bromo-3-fluorobenzoic acid (117 mg, 0.50 mmol) in methanol (1 mL) 
and dichloromethane (2 mL) at room temperature was slowly treated with 2M 
trimethylsilyldiazomethane in hexanes until the solution became light yellow. The mixture 
was concentrated to provide the desired product. 

Example 31 IB 
methyl 2,4 , -difluoro- 1 a 1 -biphenvM-carboxylate 
The desired product was prepared by substituting Example 31 1A and 4- 
fluorophenylboronic acid for Example 5A and (4»methoxycarbonylphenyl)boronic acid, 
respectively, in Example 5B. 

Example 3 11C 

N-ff2,4 , -difluoro>lJ t -biphenvM-vlkarbonvlV3-nitro-4^f2- 
(phenvlthio) ethyl) amino)benzenesulfonamide 
The desired product was prepared by substituting Example 3 1 IB and Example 77B 
for Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(-)) m/e 568 (M-H)~ 
; l H NMR (300 MHz, DMSO-ck) 5 8.76 (t, 1H), 8.61 (d, 1H), 7.94 (dd, 1H), 7.82 (m, 1H), 
7.79 (s, 1H), 7.65 (m, 3H), 7.40-7.15 (m, 8H), 3.66 (q, 2H), 3.20 (t, 2H). 

Example 312 

4-((2-(((ethylamino)carbonvl)amino V 1 -((phenylthio)methvl)ethyl)amino)-N-f ( 4 -fluoro- 1,1'- 
biphenyl-4-yl)carbonyn-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting ethyl isocyanate for acetyl chloride 
in Example 310. MS (ESI(-)) m/e 650 (M-H)~; l H NMR (400 MHz, methanol-cLO 8 8.74 (d, 
1H), 7.93 (m, 3H), 7.68 (m, 4H), 7.31 (m, 2H), 7.15 (m, 5H), 7.03 (d, 1H), 4.16 (m, 1H), 3.45 
(m, 2H), 3.35 (dd, 1H), 3.17 (dd, 1H), 3.05 (q, 2H), 1.01 (7, 3H), and remaining proton is 
buried under solvent peaks. 

Example 313 

N-(4-(4-benzvlpiperazin- 1 -vl)benzovlV3-nitro-4-(Y 2- 
(phenvlthio^ethvDamino^benzenesulfonamide 
The desired product was prepared by substituting benzaldehyde for (l-benzyl-2-oxo- 
ethyl)-carbamic acid tert-butyl ester in Example 173. MS (ESI(-)) m/e 630 (M-H)"; *H NMR 
(300 MHz, DMSO-d6) 5 8.56 (t, 1H), 8.51 (d, 1H), 7.87 (dd, 1H), 7.73 (d, 2H), 7.41-7.26 (m, 
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8H), 7.21 (d, 2H), 7.02 (d, 1H), 6.84 (d, 2H), 3.63 (q, 2H), 3.55 (s, 2H), 3.31-3.20 (m, 10H), 
2.81 (dd, 1H). 



Example 314 
N-(4-(2-(4,4-dimethvl-3-oxopentylM3^ 

(phenylthio) ethyl) aminolbenzenesulfonamide 
The desired product was prepared by substituting 1-bromopinacolone for allyl 
bromide in Example 213. MS (ESI) m/e 701, 703 (M-H)", (M+H) + ; *H NMR (300 MHz, 
DMSO-d6) 5 0.95 (s, 3H), 2.52 (t, 2H), 2.73 (s, 3H), 2.89 (s, 3H), 3.27 (t, 2H), 3.29 (t, 2H), 
3.61 (dt, 2H), 7.02 (d, 1H), 7.19 (t, 1H), 7.31 (t, 1H), 7.39 (d, 2H), 7.70-7.77 (m, 3H), 7.89 
(dd, 1H), 7.93-8.02 (m, 3H), 8.12 (d, 1H), 8.24 (s, 1H), 8.53 (d, 1H), 8.55 (t, 1H). 

Example 315 

N-( ( 4'-fluoro- 1 , 1 , -biphenyl-4-yncarbonyn-4-r( r f 1 S)-3-morpholin-4-vl-3-oxo- 1 - 
((phenvlthio)methyl)propyDaminoV3-nitrobenzenesulfonamide 

Example 315A 
(3S)-3-(/4-(aminosulfonvlV2-nitroph^ 

The desired product was prepared by substituting Fmoc-L-Asp(OtBu)-OH for Fmoc- 
D-Asp(OtBu)-OH in Examples 122A-122E. 

Example 3 15B 

4-((( 1 S)-3-morpholin-4-yl-3-oxo- 1 -(( phenylthio)methyl > )propyl)aminoV3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 3 1 5A and morpholine for 
Example 122E and dimethylamine in Example 122F. 

Example 315C 

N-(Y4 -fluoro- 1 , 1 -biphenyl-4-vD carbonylV4-(Y( 1 S V3-morpholin-4-yl-3-oxo- 1 - 
r(phenylthio)methynpropyl)amino)-3-nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 315B for Example 1C in 
Example ID. MS (ESI(-)) m/e 677 (M-H)"; l H NMR (300 MHz, methanol^) 8 8.79 (d, 
1H), 8.75 (d, 1H), 7.94 (m, 3H), 7.70 (m, 4H), 7.30 (m, 2H), 7.24-7.13 (m, 5H), 7.01 (d, 1H), 
4.50 (m, 1H), 3.62-3.52 (m, 4H), 3.52-3.46 (m, 4H), 3.37 (m, 2H), 3.00 (dd (1H), 2.85 (dd, 
1H). 
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Example 3 1 6 

N-(4-(2-rhvdroxvmethvl)-3-methvl-l-benzothien'5>yl)benzovl)-3-njtro-4-((2- 
(phenvlthio) ethyl) amino)benzenesulfonamide 

A mixture of Example 35 IE (40 mg, 0.063 mmol) and NaBH* (20 mg) in methanol at 
room temperature was stirred for 10 minutes and concentrated. The concentrate was purified 
by flash column chromatography on silica gel with ethyl acetate to provide the desired 
product. MS (ESI(-)) m/e 632 (M-H)~; ! H NMR (300 MHz, DMSO-c^) 5 2.38 (s, 3H), 3. 19 
(t, 2H), 3.60 (m, 1H), 4.05 (m, 1H), 4.76 (d, 2H), 5.08 (m, 1H), 6.99 (d, 1H), 7.16 (m, 1H), 
7.21 (dd, 1H), 7.31 (dd, 2H), 7.39 (dd, 2H), 7.66 (m, 1H), 7.71 (d, 1H), 7.87 (d, 2H), 7.97 
(dd, 3H), 8.51 (dd, 1H), 8.52 (d, 1H). 

Example 317 

N-(4-( 1 -( morpholin-4-vlcarbonvlV K2, 3 , 6-tetrahvdropyridin-4-vDbenzo vl)-3 >nitro~4-((2- 
(phenylthio)ethvnamino)benzenesulfonamide 
A mixture of Example 340A (50 mg, 0.08 mmol), 4-morpholinecarbonyl chloride (15 
mg, 0.012 mmol), and N,N-diisopropylethylamine (0.07 mL, 0.4 mmol) in dichloromethane 
(0.5 mL) at room temperature was stirred for 16 hours and concentrated The concentrate 
was dissolved in 1 : 1/DMSO: methanol (1 .0 mL) and purified by reverse phase preparative 
HPLC using 20-95% acetonitrile/0. 1 % TFA to provide the desired product. MS (ESI(-)) m/e 
650 (M-H)~; *H NMR (300 MHz, DMSO-c^) 5 8.78 (br t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 
7.85 (d, 2H), 7.55 (d, 2H), 7.40-7.15 (m, 6H), 6.35 (m, 1H), 3.92 (d, 2H), 3.70 (m, 2H), 3.60 
(t, 4H), 3.40-3.25 (m, 6H), 3.15 (t, 4H), 2.79 (s, 3H), 3.10-2.70 (m, 4H), 2.65 (t, 2H). 

Example 318 

N-f4-(h4-dioxa-8-azaspiro(4. 5Mec-8-vl)benzoyl)-3-nitro-4-(f2- 
(phenvlthio^ethvDaminolbenzenesulfonamide 

Example 3 1 8 A 
4-(L4-dioxa-8-azaspiro(4.5)dec-8-ynbenzoic acid 
The desired product was prepared by substituting Example 1 58A for Example 1 1 9B 
in Example 1 19C. MS (DCI) m/e 264 (M+H) + . 

Example 318B 

N-(4-( 1 ,4-dioxa-8-azaspiro(4. 5)dec-8-yl)benzovlV3-nitro-4-((2- 
(phenv lthio) ethvD amino)benzenesulfonamide 
The desired product was prepared by substituting Example 3 1 8 A and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 599 
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(M+H) + ; ! H NMR (300 MHz, CDCI3) 5 8.88 (d, 1H), 8.67 (t, 1H), 8.55 (s 5 1H), 8.15 (dd, 
1H), 7.64 (d, 2H), 7.41 (dd, 2H) 3 7.30 (m, 2H), 6.86 (d, 2H), 6.82 (d, 2H), 3.99 (s, 4H), 3.57 
(m, 2H), 3.50 (t, 4H) 3 3.21 (t, 2H), 1.78 (t, 4H). 

Example 3 1 9 
N-(4-f2.8-bis(trifluoromet^ 

(phenvlthio)ethvnarriino)benzenesulfonamide 
A solution of Example 214D (100 mg, 0. 1 5 mmol) and 2, 8-bistrifluoromethyl-3- 
chloroquinoline (100 mg, 0.343 mmol) in dioxane (2 mL) was treated with Pd 2 (dba) 3 (10 mg, 
0.01 1 mmol), P(t-Bu) 3 (20 mg, 0. 1 mmol) and Cs 2 C0 3 (150 mg, 0.50 mmol), purged with 
argon, sealed, and heated to 85 °C for 18 hours. The mixture was concentrated and the 
concentrate was dissolved in 1: 1 DMSO/methanol (1 mL) and filtered. The filtrate was 
purified by preparative HPLC (using a Nova-Pak HR C-18 column and a solvent system 
varying in gradient from 10-95% acetonitrile/water containing 0. 1% TFA) to provide the 
desired product. MS (ESI(+)) m/e 721 (M+H) + , m/e 719 (M-H)~; l U NMR (500 MHz, 
DMSO-d<5) 8 8.80 (t, 1H), 8.67 (d, 1H), 8.41 (d, 1H), 8.14 (d, 1H), 8.12 (d, 2H), 8.08 (s, 1H), 
7.97 (dd, 1H), 7.91 (t, 1H), 7.77 (d, 2H), 7.38 (dt, 2H), 7.28 (td, 2H), 7.24 (d, 1H), 7.17 (tt, 
1H), 3.69 (q, 2H), 3.31 (t, 2H). 

Example 320 

3-mtro-N-(4-(2-(3-oxo-3-ptperidm^ 

(phenylthio)ethvl)amino)benzenesulfonamide 

Example 320A 
tert-butyl 3-(5-bromo- 1 ^-benzothiazol^-vDpropanoate 
The desired product was prepared by substituting tert-butyl bromoacetate for allyl 
bromide in Example 213A. 

Example 320B 
3-(5-bromo-l 3-benzothiazol-2-yl)propanoic acid 
The desired product was prepared by substituting Example 320A for Example 20 1G 
in Example 20 1H. 

Example 320C 

5-bromo-2-f 3-oxo-3-piperidin- 1 -vlpropvD- 1 3-benzothiazole 
The desired product was prepared by substituting Example 320B and piperidine for 
Example IB and Example 1C, respectively, in Example ID. 
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Example 320D 

4-( 2-(3-oxo-3-piperidin- 1 -vlpropvD- 1 3-benzothiazol-5-yr) benzoic acid 
The desired product was prepared by substituting Example 320C for 6-bromoindole 
5 in Example 4A. 

Example 320E 

3-nitro-N-f 4-(2-( 3-oxo-3-piperidin- 1 -ylpropvlV 1 3-benzothiazol-5-vnbenzovl > )-4-((2- 
(phenylthio)ethvnamino)benzenesulfonamide 
10 The desired product was prepared by substituting Example 320D and Example 77B 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 728, 730 (M- 
H)~ (M+H) + ; *H NMR (300 MHz, DMSO-c^) 5 1 .42 (t, 2H), 1.55 (tt, 4H), 2.93 (t, 2H), 3.28 
(t, 2H), 3.36 (t, 2H), 3.44 (t, 4H) 3 3.61 (dt, 2H), 7.01 (d, 1H), 7.19 (t, 1H), 7.31 (t, 2H), 7.39 
(d, 2H), 7.73 (d, 3H), 7.89 (dd, 1H), 7.98 (d, 2H), 8.10 (d, 1H), 8.19 (s, 1H), 8.52 (d, 1H), 
15 8.54 (t, 1H). 

Example 321 

N-( 4-( 3-(cvanomethyD- 1 -benzothien-5-vl)benzovl V3-nitro^-(Y2- 
(phenylthio) ethyl) amino)benzenesulfonamide 

20 

Example 321 A 
methyl 4-( 3-(cyanomethvlVl -benzothien-S-yDbenzoate 
The desired product was prepared by substituting 3-cyanomethyl-5- 
chlorobenzthiophene for 5-chloro-2-methyl-l,3-benzoxazole in Example 54A. MS (ESI(+)) 
25 m/e 308 (M+H) + . 

Example 32 IB 
4-(3-(cyanomethvlV 1 -benzothien-5-yD benzoic acid 
The desired product was prepared by substituting Example 321 A for Example 1 A in 
30 Example IB. MS (ESI(-)) m/e 292 (M-H)". 

Example 32 1C 

N-f 4-(3-( cyanomethyl)- 1 -benzothien-5-vflbenzovlV3-nitro-4-(Y2- 
(pheny lthio) ethyl) aminolbenzenesulfonamide 
35 The desired product was prepared by substituting Example 32 IB and Example 77B 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 627 (M-H)' 
; *H NMR (300 MHz, DMSO-d*) 5 3.29 (m, 2H), 3.61 (m, 2H), 4.04 (m, 1H), 4.40 (s, 2H), 
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6.99 (d, 1H), 7.21 (dd, 1H), 7.31 (dd, 2H), 7.40 (d, 2H), 7.54 (dd, 2H), 7.56 (d, 1H), 7.91 (d, 
1H), 8.02 (d, 2H), 8.10 (d, 1H), 8.19 (s, 1H), 8.52 (m, 2H). 



Example 322 

N~2~-(2-nitro-4-(((4-n^ 

N- 1 -N- 1 —bisf 4-f N-( 2-nitro-4-( ( (4-( 1 -pentvl- 1 H-pvrazol-4- 
vI)benzovnamino)sulfonvl)phenvn^^ 

phenylcvsteinamide 

Example 3 22 A 
4-iodo- 1 -pentvl- 1 H-pvrazole 
The desired product was prepared by substituting 1 -iodopentane for 1-bromooctane in 
Example 198 A. MS (ESI(+)) m/e 265 (M+H) + 

Example 322B 
4-( 1 -pentvl- 1 H-pvrazol-4-vPbenzoic acid 
The desired product was prepared by substituting Example 322A for 6-bromoindole 
in Example 4A. MS (ESI(-)) m/e 257 (M-H)". 

Example 322C 

N~2— (2-nitro-4 -((Y 4-( 1 -pentvl- 1 H-pvrazol-4-vnbenzo vnamino)sulfonvnphenvlV 
N~1-;N~1— bis(4-nsr-(2-nitro-4-(((4^1-pentvl-lH^pyrazol-4- 
vl)benzovnamino)sulfonvl)phenvn-S-phenylcvsteinvl)morphoUn-3-vn-S- 

phenvlcysteinamide 

The desired product was prepared by substituting Example 322B and Example 1 80B 
for Exanple IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 705 (M-H)" 
; *HNMR (300 MHz, DMSO-d*) 5 0.88 (t, 3H), 1.28 (m, 4H), 1.80 (m, 2H), 3.19 (dd, 1H), 
3.51 (m, 4H), 3.59 (m, 4H), 3.69 (dd, 1H), 4.10 (t, 2H), 5.30 (m, 1H), 7.18 (m, 4H), 7.27 (d, 
2H), 7.51 (m, 2H), 7.89 (m, 4H), 8.20 (dd, 1H), 8.49 (dd, 1H), 8.95 (d, 1H). 

Example 323 
N-(4-f2-r4-acetvlpip erazin-^^ 

(phenvlthio^ethvnamino^benzenesulfonamide 
A solution of 1-acetylpiperazine (100 mg, 0,80 mmol), Example 336E (30 mg, 0.08 
mmol), and triethyl amine (100 piL) in DMSO (0.5 mL) was heated tol20 °C for 18 hours, 
diluted with methanol (0.5 mL), and purified by preparative HPLC (using a Nova-Pak HR C- 
18 column and a solvent system increasing in gradient from 10-95% acetonitrile/water 
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containing 0. 1%) to provide the desired product. MS (ESI) m/e 71 1, 709 (M+H) + , (M-H)~; 
! H NMR (500 MHz, DMSO-d*) 5 8.78 (t, 1H), 8.65 (d, 1H), 8.14 (d, 1H), 7.97 (d, 2H), 7.95 
(d, 1H), 7.86 (d, 2H), 7.77 (dd, 1H), 7.64 (dd, 1H), 7.38 (dt, 2H), 7.33 (td, 1H), 7.29 (d, 1H), 
7.28 (td, 2H), 7.23 (d, 1H), 7.17 (tt, 1H), 3.69 (q, 2H), 3.67-3.50 (m, 8H), 3.31 (t, 2H), 2.02 
(s, 3H). 

Example 324 

N-(4-nH-indol-4-yflbenzovlV3-nitro-4-(Y2-(phen^ 

Example 324A 
methyl 4-nH-indol-4-vDbenzoate 
The desired product was prepared by substituting 4-bromoindole for Example 5A in 
Example 5B. 

Example 324B 
4-nH-indol-4-vDbenzoic acid 
The desired product was prepared by substituting Example 324A for Example 1 A in 
Example IB. 

Example 324C 

N-(4-(lH-mdol-4-vl)benzoviy3-^ 

The desired product was prepared by substituting Example 324B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 571 (M-H)" 
; *H NMR (400 MHz, methanol-dU) 5 8.81 (d, 1H), 8.02 (dd, 1H), 7.96 (d, 2H), 7.78 (d, 2H), 
7.40 (m, 2H), 7.31 (d, 1H), 7.25-7.10 (m, 4H), 7.06 (d, 1H), 6.59 (d, 1H), 3.68 (q, 2H), 3.27 
(t, 2H). 

Example 325 
2-methoxvethvl 4-f4-(Yff3-nitro-4-(Y2- 
(phenylthio) ethyl) amino^phenyDs^ 

A solution of Example 173 A (54. 1 mg, 0. 1 mmol) in pyridine (2 mL) and 
triethylamine (1 mL) at room temperature was treated with 2-methoxyethyl chloro formate 
(0.2 mmol), stirred for 18 hours, and concentrated. The concentrate was purified by flash 
column chromatography on silica gel with 0-5% methanol/dichloromethane) to provide the 
desired product. MS (ESI(-)) m/e 642 (M-H)'; l H NMR (300 MHz, DMSO-c^) 5 8.66 (t, 
1H), 8.55 (d, 1H), 7.89 (dd, 1H), 7.75 (d, 2H), 7.30-7.40 (m, 2H), 7.31-7.25 (m, 2H), 7.21- 
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7.07 (m, 2H), 6.90 (d, 2H), 4.16-4.12 (m, 2H), 3.63 (q, 2H), 3.54-3.43 (m, 4H), 3.31-3.20 (m, 
8H), 3.23 (s, 3H). 



Example 326 

N-(4-(3-foiTnyl-l-benzothien-5-vl)benzovn-3>nitro-4>(r2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 

Example 326A 
(5-chloro- 1 -benzothien-3-vDmethanol 
A solution of 3-bromomethyl-5-chlorobenzothiophene (2.5 g, 9.56 mmol) and 
potassium acetate (1 .96 g, 20 mmol) in 1M NaOH (40 mL) and dioxane (40 mL) was heated 
to reflux for 24 hours, adjusted to pH <7 with 1M HC1, and extracted with ethyl acetate (3 x). 
The combined extracts were washed with brine, concentrated, and purified by flash column 
chromatography on silica gel with 50% ethyl acetate/hexanes to provide the desired product. 

Example 326B 
methyl 4~( 3-f hydroxymethvlV 1 -benzothien-5-yl)benzoate 
The desired product was prepared by substituting Example 326A for 5-chloro-2- 
methyl-l,3-benzoxazole in Example 54A. MS (ESI(+)) m/e 299 (M+H) + . 

Example 326C 
methyl 4-(3-formvl- 1 -benzothien-5-vDbenzoate 
A solution of Example 326B (298 mg, 1 mmol) and Dess-Martin periodinane (466 
mg, 1 . 1 mmol) in dichloromethane at room temperature was stirred for 90 minutes and 
purified by flash chromatography on silica gel with 20% ethyl acetate/hexanes to provide the 
desired product. MS (ESI(+)) m/e 297 (M+H) + . 

Example 326D 
4-(3-formyl-l-benzothien-5-yl)benzoic acid 
The desired product was prepared by substituting Example 326C for Example 1 A in 
Example IB. MS (ESI(-)) m/e 281 (M-H)~. 

Example 326E 
N-(4-(3-formyl- 1 -benzothien-5-vnbenzoylV3->nitro-4-((2- 
(phenylthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 326D and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 616 (M-H)~ 



-186- 



; *H NMR (300 MHz, DMSO-c^) 5 3.29 (m, 2H), 3.69 (m, 2H), 4.00 (m, 1H), 7.19 (dd, 2H), 
7.21 (dd, 1H), 7.30 (dd, 2H), 7.38 (d, 2H), 7.85 (m, 3H), 7.95 (dd, 1H), 8.01 (d, 2H), 8.24 (d, 
1H), 8.51 (d, 1H), 8.79 (dd, 1H), 8.82 (d, 1H), 9.02 (s, 1H). 

5 Example 327 

N-f5-(4-chlorophenyl)-2-furovlV3-^^^ 

The desired product was prepared by substituting 5-(4-chlorophenyl)-2-furoic acid 
and Example 77B for Example IB and Example 1C, respectively, in Example ID. MS (ESI(- 
)) m/e 556 (M-H)~; *H NMR (300 MHz, DMSO-ck) 8 8.52 (t, 1H), 7.88 (dd, 1H), 7.75 (d, 
10 2H), 7.49 (d, 2H), 7.41-7.39 (m, 2H), 7.33-7.29 (m, 2H), 7.22-7.18 (m, 1H), 7.01-6.98 (m, 
3H), 6.89 (d, 1H), 3.63-3.59 (m, 2H), 331-3.20 (m, 2H). 

Example 328 

N-((2 , -methoxv-4 -(2~(4-methvlpiperazin- 1 -yl)-2-oxoethyl)- 1 , 1 ^biphenvM-yDcarbonvfi- 3- 
15 nitro-4-((2-(phenylthio)ethyl)amino)benzenesulfonamide 

Example 328A 

methyl 4-(2,2-chbromovinvlV2'-methoxv- 1 . 1 -biphenyl-4-carboxylate 
A solution of Example 1221 (1 .35 g, 5.0 mmol) in dichloromethane (30 mL) at room 
20 temperature was treated with carbon tetrabromide (1 .82 g, 5.5 mmol) and triphenylphosphine 
(2.88 g, 1 1 mmol), stirred for 1 hour, treated with hexanes (50 mL), and filtered through 
silica gel (50 g). The solution was rinsed with 1 : 1 water/dichloromethane, separated, and the 
organic phase was concentrated The concentrate was purified by flash column 
chromatography on silica gel with 2-10% ethyl acetate/hexanes to provide the desired 
25 product. 

Example 328B 

methyl 2 l -methoxy-4 l -(2-(4-methylpiperazin- 1 -yD-2-oxoethvD- 1 , 1 -biphenvl-4-carboxvIate 
A mixture of Example 328A (213 mg, 0.5 mmol), 1-methylpiperazine (2.5 mmol), 
30 and bis(tricyclohexylphosphine)palladium chloride (0.0025 mmol) in DMF (1.5 mL) and 

water (0.25 mL) was heated to 80 °C for 8 hours, diluted with ethyl acetate (100 mL), washed 
with water (45 mL) and brine (10 mL), dried (MgSO^, filtered, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 2-10% 
methanol/dichloromethane to provide the desired product. 

35 

Example 328C 
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N>rf2 , -methoxy-4 , -f2-( r 4-methvlpiperazin- l-vI)-2-oxoethvl)-;L 1 '-biphenyl-4-vlkarbonyl)-3- 
nitro-4-((2-(phenylthio)ethvnamino)benzenesulfonamide 
The desired product was prepared by substituting Example 328B and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 702 (M-H)~ 
5 ; ] H NMR (500 MHz, DMSO-c^) 5 8.78 (t, 1H), 8.63 (d, 1H), 7.93 (dd, 1H), 7.90 (d, 2H), 
7.59 (d, 2H), 7.36 (m, 2H), 7.27 (m, 3H), 7.22 (d, 1H), 7.19 (tt, 1H), 6.99 (d, 1H), 6.90 (dd, 
1H), 3.82 (s, 2H), 3.75 (s, 3H), 3.68 (q, 2H), 3.29 (t, 4H), 2.82 (s, 3H), remAining 6 protons 
are buried under very broad water peak (3.60-3.30 ppm). 

10 Example 329 

4-(Y2-morpholin-4-vl- 1 -(Yphenvlthio)methvDethyr) amino)- 3-nitro-N-( 4-( 1 -pentvl- 1 H- 
pwazol-4-yl)benzovDbenzenesulfonamide 
The desired product was prepared by substituting Example 322B and racemic 
Example 146C for Exanple IB and Example 1C, respectively, in Example ID. MS (ESI(-)) 
15 m/e 691 (M-H)~; l H NMR (300 MHz, DMSO-cfe) 6 0.86 (t, 3H), 1.28 (m, 4H), 1.79 (m, 2H), 
2.38 (m, 2H), 2.44 (m, 2H), 2.62 (d, 2H), 3.40 (dd, 1H), 3.52 (m, 4H), 3.59 (m, 4H), 3.69 (dd, 
1H), 4.02 (m, 1H), 4.09 (t, 2H), 4.16 (m, 1H), 5.30 (m, 1H), 6.98 (d, 1H), 7.12 (dd, 1H), 7.21 
(dd, 2H), 7.32 (d, 2H), 7.52 (m, 2H), 7.86 (m, 4H), 8.21 (s, 1H), 8.36 (d, 1H), 8.48 (s, 1H). 

20 Example 330 

3-(5-(4-((((4-(n -adamants 

1 ,3-benzothiazol-2-vn-N-butvlpropanamide 

Example 330A 

25 3-(5-bromo- 1 ,3-benzothiazol-2-vlVN-butvlpropanamide 

The desired product was prepared by substituting Example 320B and butylamine for 
Example IB and Example 1C, respectively, in Example ID. 

Example 330B 

30 4-(2-(3-fbutvlaminoV3-oxopropyl)-l ,3-benzothiazol-5-yD benzoic acid 

The desired product was prepared by substituting Example 3 3 OA for 6-bromoindole 
in Example 4A. 

Example 3 3 PC 

35 3-(5-f4-(f((4-(q-adamantvlm^ 

K3-benzothiazol-2-vlVN-butvlpropanamide 
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The desired product was prepared by substituting Example 330B and Example 28A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 728, 730 (M- 
H)' , (M+H) + ; l H NMR (300 MHz, DMSO-d^ 5 0.82 (t, 3H), 1.25 (m, 2H), 1.35 (tt, 2H), 
1.55-1.73 (m, 11H), 1.97 (m, 2H), 2.65 (t, 2H), 3.04 (dt, 2H), 3.12 (d, 2H), 3.33 (t, 2H), 7.16 
(d, 1H), 7.71 (d, 2H), 7.73 (d, 1H), 7.90 (dd, 1H), 7.93 (t, 1H), 7.98 (d, 2H), 8.10 (d, 1H), 
8.18 (s, 1H), 8.38 (t, 1H), 8.54 (d, 1M). 

Example 331 

N-(4-(2-(hvdroxvmethvl)quinolin-8-vl)benzovlV3~nitro-4-ff2- 
(phenvlthio^ethvDamino^benzenesulfonamide 
A mixture of Example 339B (10 mg) and sodium borohydride (4 mg) in methanol (1 
mL) was stirred at room temperature for 4 hours, diluted with ethyl acetate (30 mL), washed 
with water (5 mL) and brine (5 mL), dried (MgSC>4), filtered, and concentrated The 
concentrate was purified by flash column chromatography on silica gel with ethyl acetate to 
provide the desired product. MS (ESI(-)) m/e 613 (M-H)~; *H NMR (400 MHz, DMSO-ds) 8 
8.77 (d, 2H), 8.33 (d, 1H), 8.09 (d, 2H), 8.00 (dd, 1H), 7.91 (dd, 1H), 7.75 (dd, 1H), 7.69 
(d,H), 7.51 (m, 2H), 7.39 (m, 2H), 7.23 (t, 2H), 7.18 (ttt, 1H), 6.94 (d, 1H), 4.75 (s, 2H), 3.62 
(m, 2H), 3.24 (t, 2H). 

Example 332 

N~((6~(4~fluorophenvl)pvridin-3-yl)carbonvl)-3-nitro-4-((2- 
(phenvlthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 77B and Example 298B 
for Example 124E and Example 257C, respectively, in Example 124F. MS (ESI) m/e 553, 
551 (M+H) + , (M-H)"; 1 H NMR (500 MHz, DMSO-c^) 5 9.07 (d, 1H), 8.78 (t, 1H), 8.64 (d, 
1H), 8.30 (dd, 1H), 8.22 (q, 2H), 8.10 (d, 1H), 7.95 (dd, 1H), 7.38-7.16 (m, 8H), 3.67 (q, 2H), 
3.29 (t, 2H). 

Example 333 

N-(4-(3,5-dimethvl- 1 -pentvl- 1 H-pyrazol-4-vl)benzovD- 3 -nitro-4-((2- 
(phenvlthio) ethyl) amino)benzenesulfonamide 

Example 333 A 
4-bromo-3 , 5-dimethyl- 1 -pentyl- 1 H-pvrazole 
The desired product was prepared by substituting 5-iodopentane and 4-bromo-3,5- 
dimethylpyrazole for 1 -bromooctane and 4-iodopyrazole, respectively, in Example 198A. 
MS (ESI(+)) m/e 245, 247 (M+H) + . 
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Example 333B 
4-(3 3 5-dimethvl- 1 -pentvl- 1 H-pvr azol-4-yl)benzoic acid 
The desired product was prepared by substituting Example 333A for 6-bromoindole 
5 in Example 4A. MS (ESI(-)) m/e 285 (M-H)~. 

Example 333C 

N-(4-(3, 5-dimethvl- 1 -pentvl- 1 H-pvrazoM-vDbenzovn~3-nitro-4-(;(2- 
(phenvlthio)ethyl)amino)benzenesulfonamide 
10 The desired product was prepared by substituting Example 333B and Example 77B 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 620 (M-H)~ 
; 1 HNMR(300 MHz, DMSO-d*) 5 0.89 (t, 3H), 1.30 (m, 4H), 1.71 (tt, 2H), 2.11 (s, 3H), 
2.21 (s, 3H), 3.27 (t, 2H), 3.61 (q, 2H), 3.96 (t, 2H), 4.39 (m, 1H), 6.99 (d, 1H), 7.19 (d, 1H), 
7.20 (dd, 2H), 7.31 (dd, 2H), 7.40 (d, 2H), 7.89 (dd, 1H), 7.90 (d, 2H), 8.51 (d, 1H), 8.52 (t, 
15 1H). 

Example 334 

3-nitro-4-((2-(phenvlthio)ethy 

The desired product was prepared by substituting 2-chloroquinoline and Example 
20 108 A for 4-bromo-l-iodobenzene and Example 3C, respectively, in Example 3D. MS (ESI(- 
)) m/e 583 (M-H)~; *H NMR (400 MHz, DMSO-d6) 5 8.55 (d, 1H), 8.52 (t, 1H), 8.44 (d, 1H), 
8.23 (d, 2H), 8.17 (d, 1H), 8.08 (d, 1H), 8.05 (d, 2H), 8.00 (d, 1H), 7.90 (t, 1H), 7.78 (dt, 1H), 
7.60 (ni, 2H), 7.40 (dd, 1H), 7.30 (t, 2H), 7.20 (tt, 1H), 7.00 (d, 1H), 3.63 (q, 2H), 3.26 (t, 
2H). 

25 

Example 335 

N-(4-(2-methvl- 1 3-benzothiazol-5-vnbenzovlV4-((2-morpholin-4-vl- 1 - 
(rphenvlthiolmethvDethvDamino^-S-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 17A and Example 245 A 
30 for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 704 

(M+H) + ; *H NMR (400 MHz, methanol^) 5 8.68 (d, 1H), 8.10 (m, 3H), 7.96 (d, 1H), 7.91 
(dd, 1H), 7.68 (m, 3H), 7.32 (m, 2H), 7.13 (m, 3H), 6.93 (d, 1H), 4.11 (m, 1H), 3.63 (t, 4H), 
3.39 (dd, 1H), 3.21 (dd, 1H), 2.84 (s, 3H), 2.49 (m, 4H). 

35 Example 336 

N-(4-(2-chloroquinolin-8-vnbenzovl)-3-nitro-4-(r2- 
(phenylthiotethvDamino^benzenesulfonamide 
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Example 336A 
2-hvdroxvquinolin-8-vl trifluoromethanesulfonate 
A mixture of 2,8-quinolinediol (4.23 g, 26.3 mmol), 2-(N,N- 
bis(trifluoromethylsulfonyl)amino)pyridine(9.4 g, 26.3 mmol) and diisopropylethylamine (14 
mL, 80.5 mmol) in dichloromethane (50 mL) at room temperature was stirred for 18 hours, 
diluted with ethyl acetate (200 mL), washed with water (2 x 50 mL) and brine (50 mL), dried 
(Na 2 S0 4 ), filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 1:4 ethyl acetate/hexanes to provide the desired product. 
MS (APCI) m/e 292 (M-H)". 

Example 336B 
methyl 4-(2-hvdroxvquinolin-8-vflbenzoate 
A mixture of Example 336A (2.93 g, 10 mmol), 4-(methoxycarbonyl)phenylboronic 
acid (1.80 g, 10 mmol), Pd(Ph 3 P) 4 (0.346 g, 0.3 mmol), and CsF(l,52g, lOmmol) in DME 
(60 mL) and methanol (30 mL) was heated to reflux for 1 8 hours and concentrated The 
concentrate was dissolved in water (50 mL) and ethyl acetate (300 mL) and the organic phase 
was washed with water (2 x 50 mL) and brine (50 mL), dried (Na 2 S0 4 ), filtered, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 4: 1 hexanes/ethyl acetate to provide the desired product. MS (APCI) m/e 280, 278 
(M+H) + , (M-H)~. 

Example 336C 
methyl 4-f2-chloroquinolin--8-vr)benzoate 
A mixture of Example 336B (1.76 g, 6.3 mmol) in POC1 3 (50 mL) was heated to 
reflux for 30 minutes and concentrated The concentrate was purified through a silica gel pad 
with 4: 1 hexanes/ethyl acetate to provide the desired product. MS (ESI) m/e 298( M+H) + . 

Example 336D 
4-(2-chloroquinolin-8-vr)benzoic acid 
The desired product was prepared by substituting Example 336C for Example 1 A in 
Example IB. MS (ESI) m/e 284 (M+H) + 

Example 336E 
N-(4-f2~chloroquinolin-8-vl)ben2oyl)-3-nitro-4-(^2- 
(phenvlthio>ethvl)amino)benzenesulfonamide 
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The desired product was prepared by substituting Example 336C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 617 (M-H) 
; ! H NMR (400 MHz, DMSO-d 6 ) 5 8.77 (t, 1H), 8.54 (d,2H), 8.52 (d, 1H), 8.1 1 (dd, 1H), 
7.97 (d, 2H), 7.90 (dd, 1H), 7.87 (dd, 1H), 7.75 (m, 3H), 7.63 (d, 1H), 7.37 (m, 1H), 7.27 (tt, 
2H), 7.21 (d, 1H), 7.19 (t, 1H), 3.67 (q, 2H), 3.28 (t, 2H). 

Example 337 
3~nitro-N-(4-( r (EV2-phenvlethenvl)benzovn-4-rf2> 
(phenvlthio^ethvnaminolbenzenesulfonamide 

Example 337A 
methyl 4-(YEV2-phenvlethenvDbenzoate 
The desired product was prepared by substituting beta-styryl boronic acid for 4- 
fluorophenylboronic acid in Example 1 A. MS (ESI(-)) m/e 237 (M-H)". 

Example 337B 
4-(YEV2-phenvlethenyDbenzoic acid 
The desired product was prepared by substituting Example 337A for Example 1 A in 
Example IB. MS (ESI(-)) m/e 223 (M-H)". 

Example 337C 
3-nitro-N-(4~((E)-2-phenvlethenynbenzovn-4-((2~ 
(phenvlthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 337B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 558 (M-H)" 
; *H NMR (300 MHz, DMSO-d*) 5 3.27 (t, 2H), 3.61 (t, 2H), 4.01 (m, 1H), 6.99 (d, 1H), 
7.20 (d, 1H), 7.27 (d, 2H), 7.29 (d, 2H), 7.34 (d, 1H), 7.39 (s, 1H), 7.40 (d, 2H), 7.54 (d, 2H), 
7.61 (d, 2H), 7.88 (d, 2H), 7.89 (d, 2H), 8.51 (d, 1H), 8.52 (t, 1H). 

Example 338 

tert-butyl 3-(f 4-((((4 ! -fluoro- 1 3 1 '-biphenyM-vDcarbonvD amino) sulfonvl)-2- 
nitrophenvl)aminoV4-(phenylthio)butanoate 

Example 338A 

tert-butyl 3-((4-(aminosulfonviy2-mtrophenvl)a 

The desired product was prepared by substituting Fmoc-DL-Asp(OtBu)-OH for 
Fmoc-D-Asp(OtBu)-OH in Examples 122A-122D. 
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Example 33 8B 

tert-butvl 3-( (4-(( f (4-fluoro-l , 1 '-biphenYl^-vncarbonvnarnino^sulfonyD-l- 
nitrophenvl)ammoV4-(phenylthio > )butanoate 
The desired product was prepared by substituting Example 33 8 A for Example 1C in 
Example ID. MS (ESI(-)) m/e 664 (M-H)~; *H NMR (300 MHz, methanol^) 5 8.73 (d, 
1H), 8.58 (d, 1H), 7.95 (dd, 1H), 7.93 (d, 2H), 7.70 (m, 4H), 7.28 (rn, 2H), 7.23-7.12 (m, 5H), 
6.98 (d, 1H), 4.40 (m, 1H), 2.78 (m, 2H), 1.36 (s, 9H), and remaining two protons are buried 
under solvent peaks (3.35-3.28 ppm). 

Example 339 
N-(4-(2-formvlquinolin-8-yllbenzovn-3-nitro-4-((2- 
(phenylthio)ethyl)amino)benzenesulfonamide 

Example 339A 
2-formylquinolin-8-yl trifluoroacetate 
The desired product was prepared by substituting 8-hydroxyquinoline-2- 
carboxaldehyde for vanillin in Example 122H. 

Example 339B 
N-( 4-(2-formvlquinolin-8-vDbenzovl)-3-nitro-4-( (2- 
(phenvlthio)ethvnamino)benzenesulfonamide 
The desired product was prepared by substituting Example 339A for Example 389A 
in Example 389B. MS (ESI(-)) m/e 61 1 (M-H)"; *H NMR (500 MHz, DMSO-d^,) 5 9.97 (s, 
1H), 8.66 (d, 1H), 8.54 (d, 1H), 8.52 (t, 1H), 8.12 (dd, 1H), 8.02 (d, 2H), 7.95 (s, 1H), 7.93 
(dt, 1H), 7.87 (dd, 1H), 7.72 (d, 2H), 7.41 (td, 2H), 7.32 (t, 2H), 7.21 (tt, 1H), 7.01 (d, 1H), 
3.62 (q, 2H), 3.28 (t, 2H). 

Example 340 

3-nitro-4-f r2-(phenvlthio)ethyl)aminoVN-(4-r 1 -(pvridin-3-vlmethvD- 1 .23,6- 
tetrahydropyridin-4-ynbenzovl)benzenesulfonamide 

Example 340A 

N-((3-m1ro-4-((2-fphenvlsul^^ 

4-yfibenzamide 
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A room temperature mixture of Example 455C in TFA (10 mL) and dichloromethane 
(10 mL) was stirred for 30 minutes and concentrated to provide the desired product. MS 
(ESI(+)) m/e 539 (M+H) + 



Example 340B 

3-nitro-4-((2-(phenvlt^ 

tetrahvdropvridin-4-vl > )benzovnben2enesulfonamide 
A mixture of Example 340A (65 mg, 0.1 mmol), NaBH 3 CN (48 mg, 0.75 mmol), 2N 
NaOH (0.15 mL), and 3-pyridinecarboxaldehyde (214 mg, 2 mmol) in acetic acid (0.5 mL) 
and methanol (1 mL) was stirred for 16 hours. The reaction mixture was concentrated, 
dissolved in 1 : 1 DMSO/methanol (1.0 mL) and purified by reverse phase preparative HPLC 
using 20-90% acetonitrile/water containing 0. 1 % TFA to provide the desired product. MS 
(ESI(-)) m/e 628 (M-H)~; *H NMR (300 MHz, DMSO-d^) 5 8.78 (br t, 1H), 8.70 (d, 1H), 
8.70 (dd, 1H), 8.60 (d, 1H), 8.05 (m,lH), 7.95 (d, 2H), 7.62 (d, 2H), 7.60 (dd, 1H), 7.40-7.15 
(m, 6H), 6.35 (m, 1H), 4.52 (d, 2H), 3.92 (m, 4H), 3.45 (t, 4H), 2.82 (m, 2H). 

Example 341 

3-(5-(4-((f(3-mtro-4-((2-(pte 

L3-benzothiazol-2-vl)>N-fthien-2--vlmethvl)proT)anamide 
The desired product was prepared by substituting thiophene-2-methylamine for 
piperidine in Example 320. MS (ESI) m/e 756, 758 (M-H)~, (M+H) + ; *H NMR (300 MHz, 
DMSO-d*) 6 2.18 (t, 2H), 2.74 (t, 2H), 3.28 (t, 2H), 3.63 (dt, 2H), 4.44 (d, 2H), 6.88-6.95 (m, 
2H), 7.08 (d, 1H), 7.19 (t, 2H), 7.29 (t, 2H), 7.35 (dd, 1H), 739 (d, 2H), 7.75 (dd, 1H), 7.78 
(d, 2H), 7.92 (dd, 1H), 7.99 (d, 2H), 8.12 (d, 1H), 8.21 (s, 1H), 8.56 (d, 1H), 8.58-8.65 (m, 
2H). 

Example 342 
N-(4-(4-methvlpyridin-2-vDbenzovD-3-nitro-4-((2- 
fphenvlthio^ethvnamino'tbenzenesulfonamide 
The desired product was prepared by substituting 2-chloro-4-methylpyridine for 2,8- 
bistrifluoromethyl-3-chloroquinoline in Example 319. MS (ESI) m/e 549, 547 (M+H) + , (M- 
H)"; X H NMR (500 MHz, DMSO-d*) 5 8.78 (t, 1H), 8.64 (d, 1H), 8.54 (d, 1H), 8.19 (d, 2H), 
7.98 (d, 2H), 7.94 (dd, 1H), 7.92 (d, 1H), 7.37 (dt, 2H), 7.27 (td, 2H), 7.25 (dd, 1H), 7.22 (d, 
1H), 7.17 (tt, 1H), 3.67 (q, 2H), 3.29 (t, 2H), 2.40 (s, 3H). 

Example 343 
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N-(4-f2-butvl- 1 -cvclopentvl- 1 H-benzimidazol-5-yl)benzovlV3-nitro-4-( ( 2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 



Example 343A 

5 4-bromo-N -cyclopentvlbenzene- 1 ,2-diamine 

The desired product was prepared by substituting cyclopentylamine for butylamine in 
Examples 166 A and 166B. 



Example 343B 

10 5-bromo-2-butvl- 1 -cvclopentvl- 1 H-benzimidazole 

Valeric acid (8 mL) and Example 343A (250 mg, 0.98 mmol) was heated to 160 °C 
for 18 hours, treated with 1M NaOH (10 mL), extracted with ethyl acetate (3 x 50 mL), 
washed with brine (10 mL), dried (Na2SC>4), filtered, and concentrated to provide the desired 
product. 

15 

Example 343C 

N-(4-(2-butyl- 1 -cvclopentvl- 1 H-benzimidazol-5- vDbenzovD-3 -nitro-4-((2- 
fphenylthio)ethyDamino)benzenesulfonamide 
The desired product was prepared by substituting Example 343B and Example 214E 
20 for 6-bromoindole and 4-(dihydroxyboryl)benzoic acid, respectively, in Example 4A. MS 

(ESI(+)) m/e 698 (M+H)* *H NMR (300 MHz, DMSO-d*) 8 0.95 (t, 3H), 1.43 (dt, 2H), 1.76 
(m, 4H), 2.00 (m, 2H), 2.11 (m, 4H), 2.94 (t, 2H), 3.27 (t, 2H), 3.62 (dt, 2H), 4.93 (tt, 1H), 
7.04 (d, 1H), 7.19 (t, 1H), 7.30 (t, 2H), 7.39 (d, 1H), 7.45-7.64 (m, 4H), 7.69 (d, 2H), 7.90 
(dd, 1H), 7.95 (d, 2H), 8.54 (d, 1H), 8.58 (t, 1H). 

25 

Example 344 
N-(4-(6-chloropyrazin-2-yl)benzovl)-3-nitro-4-(r2- 
(phenylthio)ethyDamino)benzenesulfonamide 
The desired product was prepared by substituting 2,6-dichloropyrazine for 2,8- 
30 bistrifluoromethyl-3-chloroquinoline in Example 319. MS (ESI(+)) m/e 570, 568 (M+H) + , 
(M-H)~; 2 H NMR (500 MHz, DMSO-ds) 5 9.35 (s, 1H), 8.81 (s, 1H), 8.78 (t, 1H), 8.64 (d, 
1H), 8.24 (d, 2H), 8.04 (d, 2H), 7.94 (dd, 1H), 7.37 (dt, 2H), 7.27 (td, 2H), 7.22 (d, 1H), 7.17 
(tt, 1H), 3.68 (q, 2H), 3.29 (t, 2H). 



35 Example 345 

tert-butvl 5-f f 4-(Y(Y 4-fluoro- 1 , 1 '-biphenvl-4-vl > )carbonvl > )amino > )sulfonvn-2- 
nitrophenvl)aminoV6-rphenylthio)hexvlcarbamate 
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Example 345 A 

9H-fluoren-9-vlmethvl 1 -(hvdroxymethvlV 5-( tert-butoxvcarbonvlaminotoentvlcarbamate 
The desired product was prepared by substituting Fmoc-DL-Lys(BOC)-OH for Fmoc- 
D-Asp(OtBu)-OH in Example 122 A. 

Example 345B 

9H-fluoren-9-vlmethvl l-fphenYlthiomethvn-S-^ert-butoxvcarbonvlamino^pentvlcarbamate 

The desired product was prepared by substituting Example 345A for Example 122 A 
in Example 122B. 

Example 345C 
tert-butyl 5-((4-(aminosulfonvlV2-nitrophen^ 

The desired product was prepared by substituting Example 345B for Example 122B 
in Example 122D. 

Example 345D 

tert-butyl 5-(( 4-(Y(Y4 , -fluoro- 1 , 1 '■biphenvl-4-vDcarbonvnamino)sulfonvlV2- 
nilrophenvnaminoVe-rphenvlthio^hexvlcarbamate 
The desired product was prepared by substituting Example 345C for Example 1C in 
Example ID. MS (ESI(-)) m/e 721 (M-H)"; *H NMR (300 MHz, DMSO-c^) 8 8.48 (d, 1H), r 
8.17 (d, 1H), 7.97 (d, 2H), 7.82 (dd, 1H), 7.73 (m, 2H), 7.61 (d, 2H), 7.32-7.10 (m, 8H), 4.12 
(m, 1H), 3.67 (m, 2H), 2.74 (m, 2H), 1.75 (m, 2H), 1.53 (m, 2H), 1.40 (m, 2H) 1.32 (s, 9H). 

Example 346 

ethvl N-((Y2-((4-(f f f 4'-fluoro- 1 , 1 '-biphenvl-4-vltearbonvnamino)su^ 

nitrophenyl)aminoV3-(phenvlt^^ 
The desired product was prepared by substituting ethyl isocyanatoacetate for acetyl 
chloride in Example 310. MS (ESI(-)) m/e 708 (M-Hf; *H NMR (300 MHz, DMSO-d 6 ) 5 
8.59 (d, 1H), 8.42 (d, 1H), 7.97 (d, 2H), 7.87 (dd, 1H), 7.78 (m, 4H), 7.35-7.10 (m, 7H), 6.55 
(t, 1H), 6.29 (t, 1H), 4.34 (m, 1H), 4.02 (q, 2H), 3.72 (d, 2H), 3.37 (m, 2 H, 1.17 (t, 3H), and 
remaining protons (4) are buried under solvent peaks. 

Example 347 
methyl S-ethvl-2-(4-((^ 
(phenylthio)ethyDamino)phenv^^ 
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Example 347 A 

4-(5-ethvl-4-f methoxvcarbonyP- 1 ,3-thiazoI-2-vl)benzoic acid 
The desired product was prepared by substituting methyl 2-bromo-5-ethylthiazole-4- 
carboxylate (prepared according to the procedure described in J. Chem. Soc. Perkin 1 1982, 
5 1 59- 1 64) for 6-bromo indole in Example 4A. 

Example 347B 
methyl 5-ethvl-2-(4-((f(3-nitro-4-((2- 
(phenvlthio) ethyl) amino)phenvDsulfonvD 
1 0 The desired product was prepared by substituting Example 347A and Example 77B 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 625, 627 (M- 
H)\ (M+H) + ; *H NMR (300 MHz, DMSO-ck) 5 1.31 (t, 3H), 3.25 (t, 2H), 3.28 (q, 2H), 3.62 
(dt, 2H), 3.86 (s, 3H), 7.03 (d, 1H), 7.19 (t, 1H), 7.30 (t, 2H), 7.39 (d, 2H), 7.88 (d, 2H), 7.99 
(d, 2H), 8.54 (d, 1H), 8.56 (t, 1H). 

15 

Example 348 
N.N-dimethyl-4-r4^f((3-mtro-4-(r2- 
(phenyltMo)ethvnamino)phenyl)sulfonyDamino)carbonyDpheny 

sulfonamide 

20 

Example 348A 
4-iodo-N,N-dimethyl- 1 H-pyrazole- 1 -sulfonamide 
The desired product was prepared by substituting dimethylaminosulfonyl chloride for 
1-bromooctane in Example 198 A. MS (ESI(-)) m/e 300 (M-H)~. 

25 

Example 348B 

4-f 1 -((dimethvlamino)sulfonvD- 1 H-pvrazol-4-vnbenzoic acid 
The desired product was prepared by substituting Example 348A for 6-bromoindole 
in Example 4A. MS (ESI(-)) m/e 294 (M-H)~. 

30 

Example 348C 
N.N-dimethyl-4-( r 4-rar3>nitro~4-f( r 2- 
( phenylthio^ethvDamino^phenyDsulfonynamino^carbonynphenyl)- 1 H-pyrazole- 1 - 

sulfonamide 

35 The desired product was prepared by substituting Example 348B and Example 77B 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 629 (M-H)~ 
; *H NMR (300 MHz, DMSO-da) 6 2.89 (s, 6H), 3.28 (t, 2H), 3.61 (dt, 2H), 3.64 (dt, 2H), 
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7.01 (d, 1H), 7.20 (t, 1H), 7.30 (t, 2H), 7.40 (d 2H), 7.72 (d, 2H), 7.89 (d, 1H), 7.90 (d, 2H), 
8.41 (s, 1H), 8.51 (d, 1H) 5 8.54 (t, 1H), 8.78 (s, 1H). 



Example 349 

N-(4-( 1 -cvclopentvl- 1 H-benzimidazol-5-vl)benzQYlV3-nitrQ-4-(r2> 
(phenvlthio > )ethvl)amino)beiizenesulfQnamide 

Example 349A 
4-bromo-N 1 -cyclopentvlbenzene- 1 ,2-diamine 
The desired product was prepared by substituting cyclopentylamine for butylamine in 
Examples 166 A and 166B. 

Example 349B 
5-bromo- 1 -cvclopentvl- lH-benzimidazole 
The desired product was prepared by substituting Example 349A for Example 170A 
in Example 170B. 

Example 349C 

N-(4-f 1 -cvclopentvl- 1 H-benzimidazol-5-vl > )ben2ovl > )-3-nitro-4-(f 2- 
(phenvlthio > )ethvl > )amino)benzenesulfonamide 
The desired product was prepared by substituting Example 349B and Example 214E 
for 6-bromoindole and 4-(dfliydroxyboryl) benzoic acid, respectively, in Example 4A. MS 
(ESI) m/e 640, 642 (M-H)~, (M+H) + ; l U NMR (300 MHz, DMSO-c^) 5 1.75 (m, 2H), 1.85- 
2.06 (m, 4H), 2.23 (m, 2H), 3.28 (t, 2H), 3.61 (dt, 2H), 4.89 (tt, 1H), 6.99 (d, 1H), 7.19 (t, 
1H), 7.31 (t, 2H), 7.38 (d, 2H), 7.53 (dd, 1H), 7.56-7.72 (m, 4H), 7.88 (dd, 1H), 7.95 (t, 2H), 
8.35 (s, 1H), 8.53 (t, 1H), 8.54 (d, 1H). 

Example 350 

3-(5-(4-((((4-(n-adamantvlmet^^ 

L3-benzothiazol-2-vlVN-(thien-2-vlmethvl)propanamide 

Example 350A 

3 -(5-bromo- 1 .3-benzothiazol-2- vD-N-f thien-2-vlmethvDpropanamide 
The desired product was prepared by substituting Example 320B and thiophene-2- 
methylamine for Example IB and Example 1C, respectively, in Example ID. 

Example 350B 
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4-(2-G-oxo-3-((thien-2-vlmethvD acid 
The desired product was prepared by substituting Example 350A for 6-bromoindole 
in Example 4A. 



5 Example 350C 

3-(5-f4-(((f4-fn-adamantylmethy 

L3-benzothiazol~2-yl > )-N~(thien-2-vlmethYl)propanamide 
The desired product was prepared by substituting Example 350B and Example 28 A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 768, 770 (M- 
10 H)~, (M+H) + ; ! H NMR (300 MHz, DMSO-d^) 5 1.54-1. 75 (m, 13H), 1.94-2.02 (m, 2H), 3.14 
(d, 2H), 3.75 (t, 2H), 4.44 (d, 2H), 6.88-6.96 (m, 2H), 7.16 (d, 1H), 7.35 (dd, 1H), 7.68-7.76 
(m, 3H), 7.89 (dd, 1H), 7.98 (d, 2H), 8.11 (d, 1H), 8.18 (s, 1H), 8.39 (t, 1H), 8.53 (d, 1H), 
8.63 (t, 1H). 

15 Example 351 

N-(4-(2-formvl-3-methyl- 1 -benzothien-5-vl)benzoyD-3-nitro-4-( ( 2- 
(phenylthio) ethyl) amino)benzenesulfonamide 

Example 351 A 

20 5-chloro-3-methvl-2- vinyl- 1 -benzothiophene 

A solution of 2-bromo-5-chloro-3-methylbenzthiophene (5 g, 19.1 mmol), 
vinyltributylstannane (5.59 mL, 19.1 mmol), Pd2dba3 (525 mg, 0.57 mmol), and tri(2- 
furyl)phosphine (532 mg, 2.29 mmol) in NMP (70 mL) at 90 °C was stirred for 18 hours and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 

25 with hexanes to provide the desired product. MS (ESI(-)) m/e 207 (M-H)". 



Example 35 IB 
methyl 4-(3-methvl-2-vinvl-l -benzothien-5-vDbenzoate 
The desired product was prepared by substituting Example 351 A for 5-chloro-2- 
30 methyl-1 ,3-benzoxazole in Example 54A. MS (ESI(+)) m/e 3 10 (M+H) + 



Example 351 C 
methyl 4-(2-formvl-3-methvl- 1 -benzothien-5-yl)benzoate 
A mixture of Example 35 IB (900 mg, 3 mmol), 0.08M OSO4 in tert-butanol (4 mL) 
35 and N-morpholine-N-oxide (352 mg, 3 mmol) in THF (25 mL) and water (10 mL) at room 
temperature was stirred for 1 8 hours and partitioned between water and ethyl acetate. The 
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organic phase was concentrated and the concentrate was purified by flash column 
chromatography on silica gel with 50% ethyl acetate/hexanes. 

A mixture of the purified product (500 mg, 1.5 mmol) and NaI0 4 (500 mg, 2.3 mmol) 
in 1:1 THF/water (40 mL) at room temperature was stirred for 3 hours, poured into 1M HC1, 
5 and extracted with ethyl acetate (3 x). The combined extracts were washed with brine and 
concentrated. 

Example 35 ID 
4-(2-formvl-3-methyl-l -benzothien-5-vObenzoic acid 
10 The desired product was prepared by substituting Example 35 1C for Example 1 A in 

Example IB. MS (ESI(-)) m/e 295 (M-H)". 

Example 35 IE 

N-(4-(2-formyl-3-methvl- 1 -benzothien-5-vDbenzoyl)-3-nitxo-4-((2- 
15 (phenylthio)ethvl)amino)benzenesulfonamide 

The desired product was prepared by substituting Example 35 ID and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 630 (M-H)~ 
; *H NMR (300 MHz, DMSO-c^) 8 2.89 (d, 3H), 3.29 (t, 2H), 3.69 (dt, 2H), 7.19 (m, 2H), 
7.26 (dd, 2H), 7.38 (d, 2H), 7.95 (m, 4H), 8.00 (dd, 2H), 8.16 (d, 1H), 8.39 (d, 1H), 8.63 (d, 
20 1H), 8.79 (dd, 1H), 10.38 (s, 1H). 

Example 352 

N-(4-(4-(cyclohexylcarbonvl)piperazin- 1 -vl)benzovr)-3-nitro-4-( ( 2- 
(phenvlthio)ethYl)amino)benzenesulfonamide 
25 The desired product was prepared by substituting cyclohexanoyl chloride for 2- 

methoxyethyl chloroformate in Example 325. MS (ESI(-))m/e 650 (M-H)~; *H NMR (300 
MHz, DMSO-d6) 5 8.76 (t, 1H), 8.59 (d, 1H), 7.91 (dd, 1H), 7.76 (d, 2H), 7.39-7.34 (m, 2H), 
7.29-7.24 (m, 2H), 7.21-7.14 (rn, 2H), 6.94 (d, 2H), 3.70-3.56 (m, 4H), 3.32-3.23 (m, 8H), 
2.60-2.56 (m, 1H), 1.72-1.63 (m, 4H), 1.36-1.17 (m, 6H). 

30 

Example 353 

dimethyl 1 -(2-(Y 4-(V(f 4 -fluoro- 1 , 1 t -biphenvl-4-vl > )carbonyl)amino)sulfonylV2- 
nitrophenvl)aminoV3-(phenvlthiolpropvlVlH-K23-1riazole-4,5-dic^ 
A solution of Example 434D (40 mg) and dimethyl acetylenedicarboxylate (lOOmg) 
35 in toluene (2 mL) was heated to 90 °C for 16 hours and purified by flash column 

chromatography on silica gel with 30-100% ethyl acetate/hexanes to provide the desired 
product. MS (ESI(-)) m/e 747 (M-H)"; l H NMR (300 MHz, DMSO-d*) 5 8.45 (d, 1H), 8. 17 
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(d, 1H), 7.94 (d, 2H), 7.73 (m, 3H), 7.59 (d, 2H), 7.32-7.15 (m, 8H), 5.00 (m, 2H), 4.51(m, 
1H), 3.80 (s, 3H), 3.75 (s, 3H), 3.45 (m, 2H). 

Example 354 

N-(4-(2-(3-(4-methvlpiperazin- 1 -vl)-3-oxopropvlV 1 3-benzothiazol-5-vnbenzovn-3~nitro-4^ 
((2-(phenvlthio)ethvl)ammo)benzenesulfonarnide 
The desired product was prepared by substituting 1 -methylpiperazine for piperidine in 
Example 320. MS (ESI) m/e 743, 745 (M-H)\ (M+H) + ; *H NMR (300 MHz, DMSO-c^) 5 

2.43 (s, 3H), 2.68 (m, 4H), 2.97 (t, 2H), 3.17 (d, 2H), 3.27 (t, 2H), 3.38 )t, 2H), 3.61 (m, 4H), 

4.44 (d, 2H), 6.99 (d, 1H), 7.21 (tt, 2H), 7.32 (t, 2H), 7.40 (dd, 2H), 7.71 (d, 1H), 7.74 (dd, 
1H), 7.88 (dd, 1H), 7.98 (d, 2H), 8.10 (d, 1H), 8.18 (d, 1H), 8.62 (t, 1H), 8.63 (d, 1H). 

Example 355 

4-(Y2-adamantvlmethvl)am^ 

nitrobenzenesulfonamide 

Example 355A 
2-aminoquinolin-8-vl trifluoroacetate 
The desired product was prepared by substituting 2-amino-8-hydroxyquinoline for 
vanillin in Example 122H. 

Example 355B 
4-((2-adaman1^lmethvl)amm^ 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 255A and Example 355A 
for Example 108A and Example 389A, respectively, in Example 389B. MS (ESI(-)) m/e 610 
(M-H)-; ! H NMR (400 MHz, DMSO-ck) 5 8.73 (d, 1H), 8.50 (t, 1H), 8.12 (br s, 1H), 7.97 (d, 
2H), 7.93 (dd, 1H), 7.77 (br s, 1H), 7.62 (d, 2H), 7.53 (d, 1H), 7.32 (br s, 1H), 7.30 (d, 1H), 
6.90 (br s, 1H), 3.17 (d, 2H), 1.98 (m, 3H), 1.72-1.55 (m, 12H). 

Example 356 

N-(f 4'-fluoro- 1 » 1 '-biphenyl-4-y 1) carbonvD-4-( ( 3-hvdroxv- 1 - 
f(phenvlthio)methvnpropvl)aminoV3-nitrobeiizenesulfonamide 

Example 356A 

3-r(4-(aminosulfonvl)~2-nitrophenvnamino)-4-(phenvlthio)butanoic acid 
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The desired product was prepared by substituting Fmoc-DL-Asp(OtBu)-OH for 
Fmoc-D-Asp(OtBu)-OH in Examples 122A-122E. 



Example 356B 

N-f (4'-fluoro- 1 , 1 ''biphenvl-4-vncarbonvl)-4-((3 -hydroxy- 1 - 
f(phenylthio)methynpropynamino)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 356A for Example 122E 
in Example 280. MS (ESI(-)) m/e 594 (M-H)~; l B NMR (500 MHz, methanol-dO 5 8.72 (d, 
1H), 7.92 (m, 3H), 7.70 (m, 4H), 7.26 (m, 2H), 7.18 (tt, 2H), 7.11 (m, 3H), 7.00 (d, 1H), 4.25 
(m, 1H), 3.68 (m, 2H), 3.39 (d, 1H), 3.21 (m, 3H), 2.08 (m, 1H), 1,97 (m, 1H). 

Example 357 
methyl 4-(4-r(r(3-nitro^4^r2~ 
(phenvltMo)ethvDamino)phenvl)sulfo^ 

l(2HVcarboxvlate 

The desired product was prepared by substituting methyl chlorofonmte for 4- 
morpholinecarbonyl chloride in Example 317. MS (ESI(-)) m/e 595 (M-H)"; *H NMR (300 
MHz, DMSO-ck) 5 8.78 (br t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.55 (d, 2H), 
7.40-7.15 (m, 6H), 6.35 (m, 1H), 4.08 (d, 2H), 3.70 (m, 2H), 3.62 (s, 3H), 3.60 (t, 2H), 3.40- 
3.25 (m, 4H). 

Example 358 

N-(4-(4-((benzyloxv)acetyl)piperazin- 1 ~yl)benzoylV3-nitro-4-((2- 
(phenvlthio)ethvl > )amino)benzenesulfonaniide 
The desired product was prepared by substituting benzyloxyacetyl chloride for 2- 
methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 688 (M-H)"; l H NMR (300 
MHz, DMSO-d*) 8 8.74 (t, 1H), 8.59 (d, 1H), 7.90 (dd, 1H), 7.76 (d, 2H), 7.39-7.14 (m, 
1 1H), 6.94 (d, 2H), 4.52 (s, 2H), 4.24 (s, 2H), 3.66 (q, 2H), 3.70-3.56 (m, 4H), 3.32-3.23 (m, 
6H). 

Example 359 

N-(4-( 1 -( 2.2-dimethvlpropanoylV 1 ,2,3 .6-tetrahydropyridin-4-vl)benzoylV3 -nitro-4-(Y2- 
( phenvlthio) ethyD amino )benzenesulfonamide 
The desired product was prepared by substituting trimethylacetyl chloroformate for 4- 
morpholinecarbonyl chloride in Example 317. MS (ESI(-)) m/e 621 (M-H)"; *H NMR (300 
MHz, DMSO-d*) 5 8.78 (br t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.55 (d, 2H), 
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7.40-7.15 (m, 6H), 6.35 (m, 1H), 4.18 (d, 2H), 3.75 (t, 2H), 3.70 (m, 2H), 3.40-3.25 (m, 4H), 
1.25 (s, 9H). 



Example 360 
5 N-f4-(2-(Yethvlthio)methvlVl^ 

(phenylthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting diethyl disulfide for allyl bromide in 
Example 213. MS (ESI) m/e 663, 665 (M-H)~, (M+H) + ; *H NMR (300 MHz, DMSO-ds) 8 
1.22 (t, 3H), 2.61 (q, 2H), 3.27 (t, 2H), 3.62 (dt, 2H), 4.25 (s, 2H), 7.03 (d, 1H), 7.19 (tt, 1H), 
10 7.30 (td, 2H), 7.40 (dd, 1H), 7.75 (d, 2H), 7.76 (dd, 1H), 7.90 (dd, 1H), 7.98 (d, 2H), 8.14 (d, 
1H), 8.23 (d, 1H), 8.54 (d, 1H), 8.56 (t, 1H). 

Example 361 

N-(4-( 1 -cyclopentvl-2-(2-methoxyethyl)- 1 H-benzimidazol-5-yr)benzoyD-3 -nitro-4-((2- 
15 (phenylthio)ethvl)amino)benzenesulfonamide 

The desired product was prepared by substituting 3-methoxypropionic acid for valeric 
acid in Example 343. MS (ESI) m/e 698, 700 (M-H)\ (M+H) + ; *H NMR (300 MHz, DMSO- 
de) 8 1.76 (m, 2H), 1.99 (m, 2H), 2.12 (m, 4H), 3.19 (t, 2H), 3.26 (t, 2H), 3.28 (s, 3H), 3.62 
(dt, 2H), 3.38 (t, 2H), 4.96 (tt, 1H), 7.02 (d, 1H), 7.20 (tt, 1H), 7.31 (td, 2H), 7.40 (dd, 2H), 
20 7.48 (dd, 1H), 7.57 (d, 1H), 7.65 (d, 2H), 7.85 (d, 2H), 7.89 (dd, 1H), 7.96 (d, 2H), 8.53 (d, 
1H), 8.55 (t, 1H). 

Example 362 

N-(( 2 f -methoxv-4'-( 3-(4-methvlpiperazin- 1 -vD-3-oxopropyl)- 1 , 1 f -bipheny]-4-yl)carbonvr)-3- 
25 nitro-4-((2-(phenylthio)ethynamino)beiizenesulfonamide 

Example 3 62 A 

methyl 2 , -methoxy-4 t -(3-(4-methylpiperazin- 1 -vD-3-oxopropvlV 1 , 1 -biphenyl-4-carboxylate 
The desired product was prepared by substituting 1-methylpiperazine for morpholine 
30 in Example 122M. MS (ESI(-)) m/e 716 (M-H)~; *H NMR (300 MHz, DMSO-d6) 5 8.79 (t, 
1H), 8.63 (d, 1H), 7.94 (dd, 1H), 7.88 (d, 2H), 7.57 (d, 2H), 7.37 (m, 2H), 7.30-7.14 (m, 5H), 
7.02 (d, 1H), 6.92 (dd, 1H), 3.76 (s, 3H), 3.67 (q, 2H), 3.44 (m, 4H), 3.28 (t, 2H), 2.85 (t, 
2H), 2.80 (s, 3H), 2.72 (t, 2H), and the 8 remaining protons are buried uder a very broad 
water peak (3.75-3.40 ppm). 



35 



Example 362B 
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N-((2 >methoxv-4 , -(3-(4-Tnethvlpiperazin- 1 -vD-3-oxopropvlV 1 . 1 -biphenvM-yncarbonylVS- 
njtro-4-(Y2-(phenvlthio)ethyl)amino > )benzenesulfonarnide 
The desired product was prepared by substituting Example 3 62 A and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. 

5 

Example 363 

N-(4-( 1 -methyl- 1 H-benzimidazol-5-vnben2:ovl>-3-nitro-4-(r2- 
(phenylthio)ethvDamino)benzenesulfonamide 
The desired product was prepared by substituting methylamine for cyclopentylamine 
10 in Example 349. MS (ESI) m/e 586, 588 (M-H)"', (M+H) + ; l H NMR (300 MHz, DMSO-ds) 
5 3.28 (t, 2H), 3.60 (dt, 2H), 3.87 (s, 3H), 6.98 (d, 1H), 7.19 (tt, 1H), 7.32 (t, 2H), 7.40 (d, 
2H), 7.47-7.68 (m, 5H), 7.88 (dd, 1H), 7.95 (t, 2H), 8.21 (s, 1H), 8.51 (t, 1H), 8.52 (d, 1H). 

Example 364 
ethvl H4z{(aiai&az4^ 
(phenvlthio)ethvl)amino)pheny^ 

The desired product was prepared by substituting benzyloxyacetyl chloride for 2- 
methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 612 (M-H)"; l H NMR (300 
MHz, DMSO-d*) 6 8.71 (t, 1H), 8.57 (d, 1H), 7.88 (dd, 1H), 7.76 (d, 2H), 7.39-7.35 (m, 2H), 
7.23-7.29 (m, 2H), 7.20-7.14 (m, 2H), 6.92 (d, 2H), 4.06 (q, 2H), 3.65 (q, 2H), 3.50-3.46 (m, 
4H), 3.32-3.23 (m, 6H), 1.20 (t, 3H). 

Example 365 

N-(4-f3-methyl-2-vinvl-l-benzothien-5-vl)benzovlV3-nitro-4-((2- 
25 (phenylthio^ethvDamino^benzenesulfonamide 

Example 365A 
4-(3-methy 1-2- vinyl- 1 -benzothien-5-yD benzoic acid 
The desired product was prepared by substituting Example 35 IB for Example 1 A in 
30 Example IB. MS (ESI(-)) m/e 293 (M-H)'. 

Example 365B 

N-(4-f 3-methvl-2-vinvl- 1 -benzothien-5-vPbenzoyl V 3-nitro-4-( (2- 
fphenvlthio^ethvnamino^benzenesulfonamide 
35 The desired product was prepared by substituting Example 365A and Example 77B 

for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 628 (M-H)" 
; *H NMR (300 MHz, DMSO-c^) 5 2.49 (s, 3H), 3.29 (t, 2H), 3.69 (dt, 2H), 5.39 (d, 1H), 
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5.61 (d, 1H), 7.19 (m, 2H), 7.28 (dd, 2H), 7.38 (d, 2H), 7.74(dd, 1H), 7.90-8.08 (m, 8H), 8.53 
(d, 1H), 8.80 (dd, 1H). 



Example 366 

5 4-( 4-(( ( ( 3-nitro-4-(( 2-(phenvlthio) ethyl) amino)phenvDsulfon^ 

f 2-phenylethyDpiperazine- 1 -carboxamide 
A solution of Example 173 A (54. 1 mg, 0. 1 mmol) in NMP (2 mL) at room 
temperature was treated with phenethylisocyanate (0.2 mmol), stirred for 18 hours, diluted 
with water, and centrifuged. The solid was purified by flash column chromatography on 
10 silica gel with 0-5% methanol/dichloromethane to provide the desired product. MS (ESI(-)) 
m/e 687 (M-H)"; *H NMR (300 MHz, DMSO-d*,) 5 8.75 (t, 1H), 8.58 (d, 1H), 7.90 (dd, 1H), 
7.75 (d, 2H), 7.39-7.34 (m, 2H), 7.31-7.14 (m, 9H), 6.94 (d, 2H), 6.71 (t, 1H), 3.66 (q, 2H), 
3.42-3.39 (m, 4H), 3.30-3.21 (m, 8H), 2.72 (dd, 2H). 

15 Example 367 

N-(4-(2-(3-morphohn-4-vl-3-oxopro 

(phenYlthiolethvDamino^benzenesulfonamide 
The desired product was prepared by substituting morpholine for piperidine in 
Example 320. MS (ESI) m/e 730, 732 (M-H)", (M+H)* *H NMR (300 MHz, DMSO-de) 5 
20 2.95 (t, 3H), 3.27 (t, 2H), 3.36 (t, 2H), 3.42-3.65 (m, 10H), 6.99 (d, 1H), 7.22 (tt, 1H), 7.32 
(td, 2H), 7.40 (dd, 2H), 7.72 (d, 2H), 7.74 (dd, 1H), 7.88 (dd, 1H), 7.98 (d, 2H), 8.10 (d, 1H), 
8.18 (d, 1H), 8.52 (d, 1H), 8.52 (t, 1H). 

Example 368 

25 3-nitro-N-(4-( 1 -pentvl- 1 H-pyrazol-4-yDbenzoyD-4-((2- 

(phenylthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 322B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 592 (M-H)" 
; l H NMR (300 MHz, DMSO-c^) 5 0.85 (t, 3H), 1.25 (m, 4H), 1.80 (tt, 2H), 3.27 (t, 2H), 
30 3.61 (dt, 2H), 4.09 (t, 2H), 7.00 (d, 1H), 7.20 (t, 1H), 7.30 (t, 2H), 7.40 (d, 2H), 7.51 (d, 2H), 
7.87 (m, 4H), 8.21 (s, 1H), 8.51 (d, 1H), 8.54 (t, 1H). 

Example 369 

N-(4-( 1 -benzyl- 1 H-pvrrol-3-vnbenzovn-3-nitro-4-( ( 2- 
35 (phenvlthio > )ethYl > )amino)benzenesulfonamide 



Example 369A 
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l-benzyl-2,5-dihvdro-lH-pvrrol-3-vl trifluoroacetate 
The desired product was prepared by substituting l-benzyl-3-pyrrolidinone for 4-tert- 
butylcyclohexanone in Example 5A. 

Example 369B 
methyl 4-( 1 -benzyl- 1 H-pyrrol-3- vttbenzoate 
The desired product was prepared by substituting Example 369A for Example 5 A in 
Example 5B. MS (DCI (+)) m/e 292 (M+H) + . 

Example 369C 
N-(4-( 1 -benzyl- 1 H-pvrrol-3-vnbeiizovlV3-nitro-4-((2- 
(phenylthio)ethvnamino)benzenesulfonamide 
The desired product was prepared by substituting Example 369B for Example 230B 
in Example 230C MS (ESI(-)) m/e 61 1 (M-H)~; *H NMR (300 MHz, DMSO-d^) 6 8.78 (br 
t, 1H), 8.62 (d, 1H), 7.92 (dd, 1H), 7.80 (d, 2H), 7.60 (d, 2H), 7.50 (t, 1H), 7.40-7.15 (m, 
11H), 6.92 (t, 1H), 6.55 (t, 1H), 5.10 (s, 2H), 3.65 (m, 2H), 3.35 (m, 2H). 

Example 370 

(3RVN-(tert-butvlV 3-( (4-(((( 4'-fluoro- 1 , 1 '-biphenyl^^vncarbonvnamino^sulfonvn^- 
nitrophenvDaminoV4-rphenylthio)butanamide 

Example 370A 

(3R)-3-((4-(aminosu lfonylV2-nitro^^ 

The desired product was prepared by substituting tert-butylamine for dimethylamine 
in Example 122F. 

Example 370B 

(3R)-N-( tert-butylV3-( ( 4-(((( 4'-fluoro- 1 . 1 , -biphenyl-4-vDcarbonvnammo^sulfonyn-2- 
nitrophenvDamino^^-fphenvlthio^butanamide 
The desired product was prepared by substituting Example 3 70 A for Example 1C in 
Example ID. MS (ESI(-)) m/e 663 (M-H)"; *H NMR (500 MHz, methanol^) 5 8.73 (d, 
1H), 8.09 (d, 1H), 7.93 (dd, 1H), 7.67 (m, 4H), 7.32 (m, 2H), 7.20-7.10 (m, 4H), 6.97 (d, 1H), 
4.40 (m, 1H), 3.36 (dd, 1H), 3.22 (dd, 1H), 2.62 (m, 2H), 1.22 (s, 9H). 

Example 371 

4-((2-((ftert-butylaminokarbonv 

1 , 1 -biphenv l^-ylkarbonvn-S-nitrobenzenesulfonamide 
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The desired product was prepared by substituting tert-butyl isocyanate for acetyl 
chloride in Example 310. MS (ESI(-)) m/e 678 (M-H)~; *H NMR (400 MHz, methanol^) 6 
8.76 (d, 1H), 7.93 (m, 3H), 7.72 (d, 1H), 7.69 (m, 2H), 7.31 (m, 2H), 7.22-7.10 (m, 5H), 7.04 
(d, lH),4.16(m, 1H), 3.38 (m, 2H), 3.17(dd, 1H), 1.21 (s, 9H), and the remaining proton is 
5 buried under solvent peaks. 

Example 372 

3-nitro-4-((2-(phenvlto 

vDbenzovDbenzenesulfonamide 



10 



15 



20 



Example 3 72 A 

qR,4RM,7,7-trimethvlbicvclo(2.2. l)hept-2-en-2-vl trifluoroacetate 
The desired product was prepared by substituting camphor for 4-tert- 
butylcyclohexanone in Example 5 A. 

Example 372B 

methyl 4-((lR,4R)-l,7,7-trimethylbicyclof2.2. l)hept-2-en-2-vnbenzoate 
The desired product was prepared by substituting Example 372A for Example 5A in 
Example 5B. MS (DCI (+)) m/e 243 (M+H) + . 



Example 372C 

methyl 4-fnS,4RVK7J-trimethvlbicvclo(2.2. nhept-2-vl)benzoate 
A mixture of Example 372B (100 mg) and 10% Pd/C (20 mg) in ethyl acetate (5 mL) 
and ethanol (5 mL) at room temperature was stirred under H2 for 1 8 hours, filtered, and 
25 concentrated to provide the desired product. MS (DCI(+)) m/e 245 (M+H) + . 

Example 372D 

3-m1ro-4-(f2-(phenvlth^ 

vDbenzovDbenzenesulfonamide 
30 The desired product was prepared by substituting Example 372C for Example 230B 

in Example 230C. MS (ESI(-)) m/e 592 (M-H)~; *H NMR (300 MHz, DMSO-c^) 5 8.78 (br 
t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.40-7.15 (m, 8H), 3.70 (m, 4H), 3.00(m, 
1H), 2.30 (m, 1H), 1.95-1.10 (m, 6H), 1.00-0.70 (6s, 9H). 

35 Example 373 

isopropvl 4-(4-(f((3-nitro-4-(f2- 
(phenvlthio)ethyl)amino)phenyDsulfonyD 
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The desired product was prepared by substituting isopropyl chloroformate for 2- 
methoxyethyl chloro formate in Example 325. MS (ES1(-)) m/e 626 (M-H)~; ! H NMR (300 
MHz, DMSO-da) 5 8.74 (t, 1H), 8.58 (d, 1H), 7.90 (dd, 1H), 7.76 (d, 2H), 7.39-7.35 (m, 2H), 
7.29-7.23 (m, 2H), 7.20-7.14 (m 3 2H) 5 6.93 (d 5 2H), 4.79 (hept, 2H), 4.06 (q, 2H), 3.66 (q, 
5 2H), 3.50-3.44 (m, 4H) 5 3.32-3.23 (m, 6H), 1.20 (d, 6H). 

Example 374 
N-(4-(2-cyanoquinolin-8-vDbenzovn-3-nitro-4-(r2~ 
fphenvlthio) ethyl) amino^benzenesulfonamide 

10 

Example 3 74 A 
2-cvanoquinolin-8-Yl trifluoroacetate 
The desired product was prepared by substituting 2-cyano-8-hydroxyquinoline for 
vanillin in Example 122H. 

15 

Example 374B 
N-(4-(2-cyanoquinolin-8-vnbenzovB-3-mtro-4-(f2- 
(phenylthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 374A for Example 389A 
20 in Example 389B. MS (ESI(-)) m/e 626 (M-HTf; *H NMR (400 MHz, methanol^) 8 8.81 
(d, 1H), 8.52 (d, 1H), 8.18 (d, 1H), 8.05 (m, 2H), 7.97-7.87 (m, 6H), 7.79 (m, 1H), 7.38 (m, 
2H), 7.22 (tt, 2H), 7.17 (tt, 1H), 7.07 (d, 1H), 3.70 (q, 2H), 3.28 (t, 2H). 

Example 375 

25 3-nitro-4-((2-(phenvlthio > )ethvnaminoVN-r4-f 1 -(pvridin-4-vlmethvD- 1 ,2,3 .6- 

tetrahydrop\^din-4-vnbenzovl)benzenesulfonamide 
The desired product was prepared by substituting 4-pyridinecarboxaldehyde for 3- 
pyridinecarboxaldehyde in Example 340B. MS (ESI(-)) m/e 628 (M-H)~; *H NMR (300 
MHz, DMSO-d*) 5 8.78 (br t, 1H), 8.70 (d, 1H), 8.70 (dd, 1H), 8.60 (d, 1H), 8.05 (m, 1H), 
30 7.95 (d, 2H), 7.62 (d, 2H), 7.60 (dd, 1H), 7.40-7.15 (m, 6H), 6.35 (m, 1H), 4.52 (d, 2H), 3.92 
(m, 4H), 3.45 (t, 4H), 2.82 (m, 2H). 

Example 376 

3-nitro-4-( r2-fphenvlthiokthvnamino)-N-r4-f 1 -fpvridin-2-vlmethvn- 1 .23,6- 
35 tetrahvdropvridm-4-vl)benzovl)benzenesulfonamide 

The desired product was prepared by substituting 2-pyridinecarboxaldehyde for 3- 
pyridinecarboxaldehyde in Example 340B. MS (ESI(-)) m/e 628 (M-H)~; *H NMR (300 
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MHz, DMSO-d 6 ) 5 8.78 (br t, 1H), 8.70 (dd 1H), 8.62 (d, 1H), 7.95 (dd ,1H), 7.92 (t, 1H), 
7.90 (d, 2H), 7.62 (d, 2H), 7.58 (d, 1H), 7.50 (m, 1H), 7.40-7.15 (m, 6H) 5 6.35 (m, 1H), 4.52 
(d, 2H), 3.92 (m, 2H), 3.65 (m, 2H), 3.55-3.35 (m4H), 2.82 (m, 2H). 



Example 377 
ethyl 4-(5-(4-((((3-nitro-4-(V2- 
(phenylthio) ethyl) amino)phenyOsulfonyl) amino) carbonyDphenyl)-13-benzothiazol-2- 

yDbutanoate 

The desired product was prepared by substituting ethyl 3-bromopropionate for allyl 
bromide in Example 213. MS (ESI) m/e 703, 705 (M-H)~, (M+H) + ; J H NMR (300 MHz, 
DMSO-deO 5 1.19 (t, 3H), 2.08 (tt, 2H), 2.47 (t, 2H), 3.17 (t, 2H), 3.27 (t, 2H), 3.64 (dt, 2H), 
4.07 (q, 2H), 7.09 (d, 1H), 7.18 (tt, 1H), 7.29 (td, 2H), 7.39 (d, 2H), 7.76 (d, 1H), 7.80 (d, 
2H), 7.93 (dd, 1H), 7.98 (d, 2H), 8.18 (d, 1H), 8.27 (d, 1H), 8.57 (d, 1H), 8.64 (t, 1H). 

Example 378 

N~2— rtert-butoxycarbonylVN- 1 —( 1 -rN-rtert-butoxvcarbonylMeucvl)-4-(4-((((3~nitTo-4--((2- 
(phenylthio)ethyl)amino)phenyl)sulfonvnamino > )carbonynphenvl)- 1 .23 ,6-tetrahvdropvridin- 

2-vn-N-l--(l-rN-(tert-butoxvcarbonvlMeucvlV4-r4- 
(phenvlthio)ethvl)amino)phenv 

2- yl) leucinamide 

A mixture of Example 340A (150 mg, 0.25 mmol), BOC-leucine (70 mg, 0.3 mmol), 
EDCI (77 mg, 0.40 mmol), HOBT (55 mg, 0.40 mmol), and diisopropylethylamine (0.2 mL) 
in THF (0.5 mL) at room temperature was stirred for 16 hours, diluted with ethyl acetate (50 
mL), washed sequentially with IN HC1 (5 mL), water (30 mL) and brine (30 mL), dried 
(MgSC>4), filtered, and concentrated The concentrate was purified by flash column 
chromatography on silica gel with 5% methanol/dichloromethane to provide the desired 
product. MS (ESI(-)) m/e 750 (M-H)~; *H NMR (300 MHz, DMSO-da) 5 8.72 (br t, 1H), 
8.60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.50 (br d, 1H), 7.55 (d, 2H), 7.40-7.15 (m, 6H), 
6.35 (m, lH),4.50(m, 1H), 4.18 (d, 2H), 3.65 (m, 4H), 3.40-3.25 (m, 4H), 1.65 (m, 1H), 1.35 
(s, 9H), 0.95 (d, 6H). 

Example 379 
3-methvl-5-(4-rr((3-nitro-4-r(2- 
rphenvlthio)ethyl)amino)phenyl)sulfonvl)amino)carbonyl)phenyl)-l-benzotiu 

carboxamide 

A solution of Example 401 D (100 mg, 0. 16 mmol) in tert-butyl alcohol (5 mL) and 
water (0.5 mL) at room temperature was treated with KOH (500 mg, 8.90 mmol) and 18- 
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crown-6 (400 mg, 1.51 mmol), heated to 100 °C for 90 minutes, treated with 1M HC1 (20 
mL), and extracted with 10% methanol/ethyl acetate (3 x 50 mL). The combined extracts 
were washed with brine (10 mL), dried (Na2SC>4), filtered, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 5-15% 
methanol/ethyl acetate to provide the desired product. MS (ESI) m/e 645, 647 (M-H)", 
(M+H) + ; l H NMR (300 MHz, DMSO-de) 5 1.90 (s, 3H), 3.27 (t, 2H), 3.62 (dt, 2H), 6.98 (d, 
1H), 7.20 (tt, 1H), 7.31 (td, 2H), 7.40 (dd, 1H), 7.68 (s, 2H), 7.74 (d, 2H), 7.80 (dd, 1H), 7.90 
(dd, 1H), 7.99 (d, 2H), 8.04 (d, 1H), 8.14 (d, 1H), 8.50 (t, 1H), 8.52 (d, 1H). 

Example 380 

N-(4-((((4 , -fluoro-L 1 , -biphenvl-4-vl)carbonvnamino)sulfonvD-2-nitrophenvnadamantane- 1 - 

carboxamide 

Example 3 80 A 

4-amino-N-(Y 4'-fluoro- 1 , 1 -biphenvl-4- vr)carbonvl)-3 -nitrobenzenesulfonamide 
A solution of Example ID (1.0 g) in methanol (10 mL) and concentrated aqueous 
ammonia (3 mL) was heated in a sealed pressure tube to 60 °C for 16 hours, cooled to 0 °C, 
diluted with ethyl acetate (100 mL), washed with water (30 mL) and brine (10 mL), dried 
(MgSC>4), filtered, and concentrated to provide the desired product. 

Example 380B 

N-(4-((((4 , -fluoro- 1 3 1 , -biphenvM-vl)carbonvl)amino)sulfonvl)-2-nitrophenyl)adamantane- 1 - 

carboxamide 

A solution of Example 380A (101 mg, 0.25 mmol) in THF (3 mL) was treated with 
60% sodium hydride in oil (40 mg, 1 .0 mmol), stirred for 30 minutes, treated with 1- 
adamantanecarbonyl chloride (60 mg, 030 mmol), stirred for 30 minutes, adjusted to pH <7 
with 4M HC1 in dioxane (0.5 mL), filtered, and concentrated. The concentrate was purified 
by flash column chromatography on silica gel with 30-100% ethyl acetate/hexanes to provide 
the desired product. MS (ESI(-)) m/e 576 (M-H)~; *H NMR (300 MHz, DMSO-d6) 5 10.23 
(s, 1H), 8.52 (d, 1H), 8.23 (dd, 1H), 8.19 (d, 1H), 7.95 (d, 2 H, 7.75 (m, 4H), 7.31 (tt, 2H), 
2.05 (3s, 3H), 1.90 (m, 6H), 1.70 (m, 6H). 

Example 381 

N-( 4-(2-hexvl- 1 3-benzothiazol~5-vDbenzovlV3-nitro-4-(;r2> 
(phenvlthio)ethyl)amino)ben2:enesulfonamide 
The desired product was prepared by substituting 1-iodopentane for allyl bromide in 
Example 213. MS (ESI) m/e 673, 675 (M-H)", (M+H) + ; *H NMR (300 MHz, DMSO-c^) 5 
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0.87 (t, 3H), 1.17-1.44 (m, 6H), 1.82 (tt, 2H), 3.12 (t, 2H), 3.27 (t, 2H), 3.62 (dt, 2H), 7.02 (d, 
1H), 7.19 (tt, 1H), 7.31 (t, 2H), 7.39 (d, 2H), 7.73 (d, 2H), 7.74 (d, 1H), 7.89 (dd, 1H), 7.98 
(d, 2H), 8.12 (d, 1H), 8.22 (d, 1H), 8.53 (d, 1H), 8.55 (t, 1H). 



5 Example 382 

N-(Y S^'-difluoro- 1 3 1 , -biphenvl-4-vncarbonvlV3-nitro-4-rf2- 
(pheny Ithio) ethyl) amino^benzenesulfonamide 

Example 382A 

10 methyl 4-chloro-2-fluorobenzoate 

The desired product was prepared by substituting 3-chloro-2-fluorobenzoic acid for 4- 
bromo-3-fluorobenzoic acid in Example 31 1 A. 

Example 382B 

15 methyl 3 ,4 -difhioro- 1 3 1 '-biphenvl-4-carboxylate 

The desired product was prepared by substituting Example 382A and 4- 
fluorophenylboronic acid for 5-chloro-2-methyM,3-benzoxazole and 4- 
(methoxycarbonyl)phenylboronic acid in Example 54A. 

20 Example 382C 

N-((3,4'-difluoro- 1 , 1 , -biphenvl-4-vncarbonvn-3^nitro-4-( r (2- 
(phenylthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 382B and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 568 (M-H)~ 
25 ; *H NMR (300 MHz, DMSO-c^) 5 8.64 (t, 1H), 8.54 (d, 1H), 7.88 (dd, 1H), 7.78 (m, 2H), 
7.70 (t, 1H), 7.49 (m, 2H), 7.39 (m, 2H), 7.30 (m, 4H)-7.20 (tt, 1H), 7.10 (d, 1H), 3.66 (q, 
2H), 3.20 (t, 2H). 

Example 383 

30 N-( r2 , -methoxv-4^(2-morpholin-4-yl-2-oxoethvl > )- 1 , 1 -biphenvl^-vncarbonvlVS-nitro^f ( 2- 

(phenylthio) ethvD amino^benzenesulfonamide 

Example 3 83 A 

methyl 2 , -methoxv-4 , -(2-morpholin-4-yl-2-oxoethvlV 1 , 1 -biphenvl-4-carboxylate 
35 The desired product was prepared by substituting morpholine for 1 -methylpiperazine 

in Example 328B. 
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Example 383B 

N-f f2 , -methQxv-4'-(2-moipholin-4-vl-2-oxoethvn-L 1 , -biphenvl-4-vl)cai-bonvl > )-3-nitro-4-((2- 

(phenvlthio)ethvI)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 3 83 A and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 689 (M-H)~ 
; l H NMR (500 MHz, DMSO-d^ 5 8.77 (t, 1H), 8.62 (d, 1H), 7.93 (dd, 1H), 7.88 (d, 2H), 
7.57 (d, 2H), 7.37 (m, 2H), 7.26 (m, 3H), 7.18 (m, 2H), 6.99 (d, 1H), 6.89 (dd, 1H), 3.76 (s, 
2H), 3.75 (s, 3H), 3.67 (q, 2H), 3.56-3.52 (m, 6H), 3.47 (m, 2H), 3.26 (d, 2H). 

Example 384 

4-((4-azido-l -((phenvlthio^methvnbutvDaminoVN-^ 4-fluoro- 1 , 1 '-biphenyl-4-yDcarbonylV 

3 -nitr obenzenesulfonamide 

Example 3 84 A 

methyl f2EV4-(ftert-butoxvcarbonvnaminoV5-(phenvlthio > )pent-2-enoate 
A solution of Example 175 A (798 mg, 2.56 mmol) in toluene at -78 °C was treated 
with 1M DIBAL-H in toluene (3. 1 mL), stirred for 2 hours, poured into a mixture of 1M HC1 
(5 mL) and ice (-15 g), and extracted with ethyl acetate (100 mL). The extract was washed 
with 0. 1M HC1 (20 mL) and brine (10 mL), dried (MgS0 4 ), filtered, and concentrated 

The concentrate was treated with methyl (triphenylphospharanylidene)acetate (1 .35 g, 
4.0 mmol). and THF (10 mL), stirred at room temperature for 16 hours, diluted with hexanes 
(20 mL), and filtered through silica gel (20 g). The silica gel pad was rinsed with 1 : 1 ethyl 
acetate/hexanes and the combined organic phases were concentrated The concentrate was 
purified by flash column chromatography on silica gel with 10-20% ethyl acetate/hexanes to 
provide the desired product. 

Example 384B 

methyl 4-(rtert-butoxvcarbonvl)amino)-5-(phenvlthio)pentanoate 
A mixture of Example 384A (650 mg, 1.92 mmol) and 10% Pd/C (2.3 g, 2.2 mmol) in 
ethyl acetate (15 mLO and methanol (5 mL) was stirred at room temperature under a 
hydrogen balloon for 6 hours and filtered through diatomaceous earth (Celite ). The pad was 
rinsed with hot ethyl acetate, and the combined organic phases were concentrated to provide 
the desired product. 

Example 384C 
tert-butvl 4-hvdroxv- 1 -((phenylthio)methyl)butvlcarbamate 
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A solution of Example 384B (538 mg, 1 .6 mmol) in THF (4 mL) at -50 °C was 
treated with 1M lithium triethylborohydride in THF (4 mL), stirred for 1 hour, poured into 
ice (-1 5 g), and extracted with ethyl acetate ( 1 00 mL). The extract was washed with water 
(20 mL) and brine (10 mL), dried (MgS04), filtered, and concentrated to provide the desired 
5 product of sufficient purity for subsequent use. 

Example 384D 
tert-butyl 4-azido- 1 -(Yphenylthio)methvl)butylcarbamate 
The desired product was prepared by substituting Example 384C for Example 434B 
10 in Example 434C. 

Example 384E 

4-( (4-azido- 1 -((phenylthio)methyl)butvl)amino)-N-f ( 4 f -fluoro- 1 a 1 -biphenyl-4-vl) carbonyl)- 

3 -nitrobenzenesulfonamide 
1 5 The desired product was prepared by substituting Example 384D for Example 175B 

in Example 175D. MS (ESI(-)) m/e 607 (M-H)"; *H NMR (300 MHz, DMSO-ck) 5 8.57 (d, 
1H), 8.33 (d, 1H), 7.98 (d, 2H), 7.87 (dd, 1H), 7.70 (m, 4H), 7.32 (m, 2H), 7.24 (m, 2H), 7.13 
(m, 4H), 4.15 (m, 1H), 3.38 (m, 2H), 2.51 (m, 2H), 1.81 m, 2H), 1.60 (m, 2H). 

20 Example 385 

N-butyl-3-(5-(4-((((3-nitro-4-((2- 
(pheny lthio) ethyl) amino)phenyl) sulfonvl) amino) carbonvDphenyl)- 1 , 3 -benzothiazol-2- 

vDpropanamide 

The desired product was prepared by substituting Example 330A and Example 77B 
25 for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 716, 718 (M- 
H)', (M+H)* *H NMR (300 MHz, DMSO-d^ 5 0.83 (t, 3H), 1.24 (m, 2H), 1.35 (m, 2H), 
2.66 (t, 2H), 3.05 (tt, 2H), 3.28 (t, 2H), 3.30 (t, 2H), 3.61 (dt, 2H), 7.01 (d, 1H), 7.20 (tt, 1H), 
7.31 (td, 2H), 7.40 (dd, 2H), 7.72 (d, 2H), 7.74 (dd, 1H), 7.88 (dd, 1H), 7.92 (t, 1H), 7.98 (d, 
2H), 8.11 (d, 1H), 8.12(dd, 1H), 8.52 (d, 1H), 8.54 (t, 1H). 

30 

Example 386 

3 -nitr o-4-(Y2-(phenvlthio) ethyl) amino) -N-(4-(4-(2 -propylpentano vDpiperazin- 1 - 

yDbenzoyPbenzenesulfonamide 
The desired product was prepared by substituting dipropylacetyl chloride for 2- 
35 methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 666 (M-H)~; l H NMR (300 
MHz, DMSO-d<0 5 8.77 (t, 1H), 8.60 (d, 1H), 7.91 (dd, 1H), 7.76 (d, 2H), 7.39-7.35 (m, 2H), 
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7.29-7.14 (m, 4H), 6.95 (d, 2H), 4.79 (hept, 2H), 3.70-3.60 (m, 6H), 3.32-3.23 (m, 6H), 2.82- 
2.73 (m, 1H), 1.56-1.43 (m, 2H), 1.34-1.16 (m, 4H), 0.83 (t, 6H). 



Example 387 

5 N-( 4-( 1 -butvl-2-f 2-methoxvethvl)- 1 H-benzimidazol-5-vnbenzo vlV3>nitro-4-r(;2- 

(phenvlthio > iethvl)amino > >benzenesulfonamide 

Example 3 87 A 
5-bromo- 1 -butvl-2-f 2-methoxvethylV 1 H-benzimidazole 
10 The desired product was prepared by substituting Example 166B and 3- 

methoxypropionic acid for Example 343 A and valeric acid, respectively, in Example 343B. 

Example 387B 

N-(4-n-butvl-2-(2-metho^ 
15 (phenylthio)ethyl)amino)benzenesulfonamide 

The desired product was prepared by substituting Example 387A and Example 214D 
for 6-bromoindole and 4-(dihydroxyboryl)benzoic acid, respectively, in Example 4A. MS 
(ESI) m/e 686, 688 (M-H)~, (M+H) + ; *H NMR (300 MHz, DMSO-c^) 5 0.92 (t, 3H), 1.35 (qt, 
2H), 1.72 (tt, 2H), 2.12 (t, 2H), 3.26 (t, 2H), 3.28 (s, 3H), 3.61 (dt, 2H), 3.84 (t, 2H), 4.23 (t, 
20 2H), 6.99 (d, 1H), 7.21 (tt, 1H), 7.32 (td, 2H), 7.40 (d, 2H), 7.46-7.68 (m, 4H), 7.89 (dd, 1H), 
7.93-7.98 (m, 3H), 8.52 (d, 1H), 8.53 (t, 1H). 

Example 388 

N-(4-(( 1 S.4RVbicvclo(2.2. 1 )hept-2-en^2-vnbenzovn-3-nitro-4-((2- 
25 (phenvlthio)ethvDainino)benzenesulfonamide 

Example 3 88 A 
(lS,4RVbicvclo(2.2. l)hept-2-en-2-vl trifluoroacetate 
The desired product was prepared by substituting norcamphor for 4-tert- 
30 butylcyclohexanone in Example 5 A. 

Example 388B 
methyl 4-((l S.4R)-bicyclo(2.2. nhept-2-en-2-vDbenzoate 
The desired product was prepared by substituting Example 388A for Example 5A in 
35 Example 5B. MS (DCI(+)) m/e 229 (M+H) + 

Example 388C 
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N-f4-(riS.4RVbicvcIo(2.2J)hept-2>en^2-vnben20vlV3-nitro--4-r(2> 
(phenylthio)ethvOamino)benzenesulfonarnide 
The desired product was prepared by substituting Example 388B for Example 230B 
in Example 230C. MS (ESI(-)) m/e 548 (M-H)~; *H NMR (300 MHz, DMSO-c^) 5 8.78 (br 
t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.50 (d, 2H), 7.40-7.15 (m, 6H), 6.60 (d, 
1H), 3.70 (m, 2H), 3.40 (m, 1H), 3.00 (m, 1H), 1.75 (m, 2H), 1.45 (m, 2H), 1.25 (m, 2H), 
1.05 (m, 2H). 

Example 389 
N-f4-(5-fluoroquinolin-8-yl)benzoyn-3-nitro-4-f(2- 
(phenylthio)ethyl)amino)benzenesulfonamide 

Example 389A 
5-fluoroquinolin-8-yl trifluoroacetate 
The desired product was prepared by substituting 5-fluoro-8-hydroxyquinoline for 
vanillin in Example 122H. 

Example 389B 
N-(4-(5-fluoroquinolin-8-vl)benzovl)~3~nitro-4"((2- 
( phenvlthio) ethyl) amino)benzenesulfonamide 
A mixture of Example 108A (176 mg, 0.30 mmol), Example 389A (180 mg, 0.60 
mmol), Pd2dba3 (27 mg, .0.03 mmol), triphenylarsine (37 mg, 0.12 mmol) and 1M Na2CC>3 
(3 mL) in 1,4-dioxane (6 mL) was heated to 90 °C for 16 hours, cooled to room temperature, 
diluted with ethyl acetate (200 mL), washed with water (100 mL) and brine (50 mL), dried 
(MgSC>4), filtered, and concentrated The concentrate was purified by flash column 
chromatography on silica gel with 1 : 1 ethyl acetate/dichloromethane to provide the desired 
product. MS (ESI(-)) m/e 601 (M-H)'; *H NMR (300 MHz, DMSO-de) 5 8.99 (dd, 1H), 8.74 
(br t, 1H), 8.62 (d, 1H), 8.57 (dd, 1H), 7.95 (m, 4H), 7.82 (dd, 1H), 7.70 (m, 3H), 7.55 (dd, 
1H), 7.48 (d, 2H), 7.28 (t, 2H), 7.19 (m, 2H), 3.67 (q, 2H), 3.28 (t, 2H). 

Example 390 

N~2 — (4-((((4 -fluoro-l , 1 , ~biphenyl-4-vncarbonvl > )amino)sulfonvlV2-nitrophenyl)-S- 

phenvlcysteinamide 

Example 390A 

2 

N -tert-butoxycarbonvl-S-phenylcysteinamide 
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The desired product was prepared by substituting 0.5M ammonia in dioxane for 
morpholine in Example 1 80A. 



Example 390B 

N~2~-(4-((((4'-fluoro- 1 . 1 '-biphenvl-4-vncarbonvnamino'>sulfonvlV2-nitrophenvn-S- 

phenvlcvsteinamide 

The desired product was prepared by substituting Example 390A for Example 175B 
in Example 175D. MS (ESI(-)) m/e 593 (M-H)"; *H NMR (300 MHz, DMSO-de) 5 8.49 (d, 
1H), 7.96 (d, 2H), 7.89 (dd, 1H), 7.75 (m, 3H), 7.60 (d, 2H), 7.45 (1H), 7.32-7.13 (m, 7H), 
4.52 (m, 1H), 3.60 (m, 1H), 2.45 (m, 1H). 

Example 391 

N-(4-f2-aminoquinolin-8-vl)benzovlV3-mtro-4-rf2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 355A for Example 389A 
in Example 389B. MS (ESI(-)) m/e 598 (M-H)"; *H NMR (400 MHz, DMSO-de) 8 8.67 (t, 
1H), 8.58 (d, 1H), 7.95 (m, 5H), 7.80-7.45 (m, 6H), 7.39 (m, 2H), 7.30 (t, 2H), 7.20 (tt, 1H), 
3.65 (q, 2H), 3.28 (t, 2H). 

Example 392 

3-nitro-4-(Y 2-( phenvlthiokthvltamino VN-( 4-( 1 -( pvridin-3-vlcarbonvr>- 1 .2.3 .6- 
tetrahy<fropvridin-4-vl)benzovDbenzenesulfonamide 

The desired product was prepared by substituting nicotinoyl chloride for 4- 
morpholinecarbonyl chloride in Example 317. MS (ESI(-)) m/e 642 (M-H)"; ! H NMR (300 
MHz, DMSO-de) 8 8.80 (br t, 1H), 8.70 (d, 2H), 8.62 (d, 1H), 7.92(m,2H), 7.89 (d, 2H), 
7.58 (d, 2H), 7.55 (m, 1H), 7.40-7.15 (m, 6H), 6.45 and 6.25 (2m, 1H), 4.32 and 4.12 (2d, 
2H), 3.92 (m, 2H), 3.65 (m, 2H), 3.25 (t,2H), 2.62 (m, 2H). 

Example 393 

4-(f 3-tert-butoxv-2-( ph envlthio'lpropvnamino VN-( ^'-fluoro- 1 . 1 , -biphenvl-4-vl'>carbonvn-3- 
nitrobenzenesulfonamideand 4-((2-tert-butoxv-l-(fphenvlthio)methvnethvl'>amino'>-N-fr4 , - 

fluoro-1.1' 

-biphenyl-4-vl)carbonvD-3-nitrobenzenesulfonamide 
Example 3 93 A 

3-tert-butoxv-2-r phen vlthiolpropan- 1 -ol and 1 -tert-butoxv-3-<'phenvlthio'>propan-2-ol 
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The desired products were prepared by substituting tert-butyl glycidyl ether for 
cyclohexene oxide in Example 7A. 

Example 393B 

5 ((2-azido- 1 -(tert-butoxymethyDethynthio^benzene and ((2-azido-3-tert- 

butoxypropyl)thio)benzene 
The desired product was prepared by substituting Example 393A for Example 7A in 
Example 7B. 

10 Example 393C 

4-((3-tert-butoxy-2-(phenvlthio)propynaminoV3-nitrobenzenesulfonamide and 4-(Y2-tert- 
butoxv- 1 ~((phenvlthio)methvnethvnaminoV3-nitrobenzenesulfonamide 
A mixture of Example 393B (877 mg, 3,03 mmol), triphenylphosphine (1.58 g, 6.0 
mmol), and water (0. 1 8 mL, 10 mmol) in THF (95 mL) at room temperature was stirred for 
15 18 hours and concentrated. The concentrate was treated with Example 122C (801 mg, 3.64 
mmol), N,N-diisopropylethylamine (1.0 mL), and 1,4-dioxane (5 mL), heated to 60 °C for 16 
hours, diluted with ethyl acetate (100 mL), washed with water (45 mL) and brine (10 mL), 
dried (MgSC^), filtered, and concentrated The concentrate was purified by flash column 
chromatography on silica gel with 10-30% ethyl acetate/dichloromethane to provide the 
20 desired products as a 1.5:1 mixture. MS (ESI(+)) m/e 440 (M+H) + . 

Example 393D 

4-(( 3-tert-butoxv-2-(phenvlthio)propYnamino)-N-((4-fluoro- 1 a 1 ^biphenyM-vDcarbonvlVS - 
nitrobenzenesulfonamide and 4-(Y2-tert-butoxy- 1 -( r (phenvlthio)methYl)ethYl)aminoll-N-((4 , - 
25 fluoro-U' 

-biphenyl-4-Yl)carbonvlV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 393C for Example 1C in 
Example ID. MS (ESI(-)) m/e 636 (M-H)~; *H NMR (300 MHz, DMSO-da), 2: 1 mixture of 
isomers 5 8.84 (br t, 2/3H), 8.68 (br d, 1/3H), 8.62, 8.61 (2d, 1H), 7.96 (2d, 2H), 7.92, 7.89 
30 (2dd, 1H), 7.78 (m, 4H), 7.45-7.10 (m, 8H), 4.14 (m, 2/3H), 3.80-3.50 (m, 4H), 1.12, 1.11 
(2s, 9H). 

Example 394 

N-(4-( 1 -(cyclohexylmethyl)" 1 H-pYrazol-4-vl)benzovD-3 -nitro-4-((2- 
35 rphenvlthio) ethyl) amino'tbenzenesulfonamide 

Example 394A 
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1 -(cvclohexylmethvl V4-iodo- 1 H-pyrazole 
The desired product was prepared by substituting (bromomethyl)cyclohexane for 1- 
bromooctane in Example 198 A. MS (ESI(+)) m/e 291 (M+H) + 



5 



Example 394B 



4-( 1 -(cyclohexvlmethvlV 1 H-pvrazol-4-yl>benzoic acid 
The desired product was prepared by substituting Example 394A for 6-bromoindole 
in Example 4. MS (ESI(-)) m/e 283 (M-H)". 



N-f 4-1 1 -(cyclohexy lmethyl ) - 1 H-pvrazol-4-vDbenzovl V3-nitro-4-((2- 
<phenvlthio)ethvnamino)benzenesulfonamide 
The desired product was prepared by substituting Example 394B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 618 (M-H)" 
; ] HNMR (300 MHz, DMSO-ck) 5 0.95 (m, 2H), 1.18 (m, 4H), 1.52 (m, 2H), 1.63 (m, 2H), 
1.81 (m, 1H), 3.27 (t, 2H), 3.60 (dt, 2H), 3.92 (d, 2H), 6.99 (d, 1H), 7.19 (t, 1H), 7.30 (t, 2H), 
7.40 (d, 2H), 7.51 (d, 2H), 7.87 (m, 4H), 8.18 (s, 1H), 8.51 (d, 1H), 8.54 (t, 1H). 



The desired product was prepared by substituting 5-bromo-2-methoxypyridine for 2, 
8-bistrifluoromethyl-3-chloroquinoline in Example 319. MS (ESI) m/e 565, 563 (M+H) + , 
(M-H)'; *H NMR (500 MHz, DMSO-ds) 5 8.78 (t,H), 8.63 (d, 1H), 8.57 (d, 1H), 8.09 (dd, 
25 1H), 7.97-7.93 (m, 3H), 7.81 (d, 2H), 7.37 (dt, 2H), 7.27 (td, 2H), 7.22 (d, 1H), 7.17 (tt, 1H), 
6.93 (d, 1H), 3.91 (s, 3H), 3.68 (q, 2H), 3.29 (t, 2H). 

Example 396 

N-(Y 2 , -methoxv-4 t -(2-morpholin-4-vlethylV 1 , 1 , -biphenyl-4-yl)carbonylV3~nitro-4-((2- 
30 (phenylthio^ethvnamino)benzenesulfonamide 



Example 3 96 A 

methyl 2 , -methoxv-4 , -(2-morphohn-4-vlethvlV 1 3 1 '-biphenyl-4-carboxylate 
The desired product was prepared by substituting Example 3 83 A for Example 122F in 



10 



Example 394C 



20 



Example 395 

N-(4-(6-methoxvpvridin-3-vnbenzoyl)-3-nitro-4-f(2- 
(phenylthio^ethvDamino^benzenesulfonamide 



35 Example 122G. 



Example 396B 
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N-ff2'-methoxv-4 , ^2-moipholin-4-vlethvlVl ,l , -biphenvl-4-ylkarbonvn-3-nitro-4-f(2- 
(phenvlthio)ethvOamino)benzenesulfonamide 
The desired product was prepared by substituting Example 3 96 A and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 675 (M-H) 
; ^NMRCSOO MHz, DMSO-d^S 10.3-10.1 (brs, 1H), 8.78 (t, 1H), 8.64 (d, 1H), 7.94 (dd, 
1H), 7.90 (d, 2H), 7.57 (d, 2H), 7.37 (m, 2H), 7.36-7.18 (m, 5H), 7.06 (d, 1H), 6.97 (dd, 1H), 
4.00 (m, 2H), 3.78 (s, 3H), 3.67 (q, 2H), 3.42 (m, 2H), 3.29 (t, 2H), 3.15 (m, 2H), 3.05 (m, 
2H), remaining 2 protons are buried under water peak (3.8-3.4 ppm). 

Example 397 

N-((2'-methoxv-4 , -( r 3-morpholin-4-vl-3-oxopropyn-l , 1 '-biphenvl-4-yncarbonvlV3-nitro-4- 
((2-(phenvlthio)ethvl > >amino)benzenesulfonamide 
The desired product was prepared by substituting Example 122M and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 703 (M-H)" 
; *H NMR (300 MHz, DMSO-d6) 5 8.79 (t, 1H), 8.63 (d, 1H), 7.94 (dd, 1H), 7.88 (d, 2H), 
7.57 (d, 2H), 7.37 (m, 2H), 7.30-7.14 (m, 5H), 7.02 (d, 1H), 6.92 (dd, 1H), 3.76 (s, 3H), 3.67 
(q, 2H), 3.53 (m, 4H), 3.44 (m, 4H), 3.28 (d, 2H), 2.85 (t, 2H), 2.66 (t, 2H). 

Example 398 
N-(2-hvdroxvethvn-3-methvl-5-(4-(f((3-nitro-4-((2- 
(phenvlthio) ethyl) amino)phenvl) sulfonvl) amino) carbonvDphenvD- 1 -benzothiophene-2- 

sulfonamide 

Example 398A 

5-chloro-N-(2-hvdroxyethvlV3 -methyl- 1 -benzothiophene-2-sulfonamide 
The desired product was prepared by substituting 2-chlorosulfonyl-5-chloro-3- 
methylbenzothiophene and ethanolamine for dimethylcarbamic chloride and Example 183D, 
respectively, in Example 200. MS (ESI(-)) m/e 304 (M-H)". 

Example 398B 

methyl 4-(2-( r ((2-hydroxyethynamino)sulfonvn-3-methyl- 1 -benzothien-5-vDbenzoate 
The desired product was prepared by substituting Example 398A for 5-chloro-2- 
methyl-l,3-benzoxazole in Example 54A. MS (ESI(-)) m/e 404 (M-H)". 

Example 398C 

methyl 4-(2-( (( 2-((tert-butvirdimethvnsilvl)oxy)ethyl)amino > )sulfonyl)-3-methyl- 1 - 

benzothien-5-vDbenzoate 
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A solution of Example 398B (200 mg, 0.5 mmol), tert-butyldimethylsilyl chloride (85 
mg, 0.55 mmol) and imidazole (36 mg, 0.6 mmol) in DMF (5 mL) at room temperature was 
stirred for 24 hours, diluted with ether, filtered through a pad of silica gel, and concentrated 
to provide the desired product. 

5 

Example 398D 

4-f2-(((2-f(tert-butvl(dimeth^ 

vDbenzoic acid 

The desired product was prepared by substituting Example 398C for Example 1 A in 
10 Example IB. MS (ESI(-)) m/e 504 (M-H)~. 

Example 398E 
N^r2-hvdroxvethvlV3~methvl-5^(4-frf (3^^0-4-^2^ 
(phenvlthio)ethvl)amino)phen^ 
15 sulfonamide 

The desired product was prepared by substituting Example 398D and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. The product was treated 
with TFA (5 mL), stirred for 2 hours, concentrated, dissolved in toluene, and concentrated 
again to provide the desired product. MS (ESI(-)) m/e 725 (M-H)~; ! H NMR (300 MHz, 
20 DMSO-de) 5 2.70 (s, 3H), 2.95 (dt, 2H), 3.28 (t, 2H), 3.38 (dt, 2H), 3.66 (dt, 2H), 4.22 (m, 

1H), 4.70 (m, 1H), 7.19 (d, 1H), 7.24-7.37 (m, 4H), 7,80 (m, 4H), 7.92 (dd, 1H), 7.96 (d, 2H), 
8.61 (d, 1H), 8.78 (t, 1H). 

Example 399 

25 N-( 1 , 1 '-biphenvl-4-vlcarbonylV3 -nitro-4-(f 2-( phenvlthio^ethvDaminolbenzenesulfonamide 
The desired product was prepared by substituting 4-biphenylcarboxylic acid and 
Example 77B for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) 
m/e 532 (M-H)"; l H NMR (300 MHz, DMSO-de) 5 8.78 (t, 1H), 8.62 (d, 1H), 7.97 (d, 2H), 
7.94 (dd, 1H), 7.79 (m, 2H), 7.73 (d, 2H), 7.49 (t, 2H), 7.42 (t, 1H), 7.38 (m, 2H), 7.27 (m, 

30 2H), 7.18 (m, 2H), 3.66 (q, 2H), 3.29 (t, 2H). 

Example 400 
3-nitro-N-(4~(5-ni1ropvridin-2-yl > )beiizoylV4-(r2- 
(phenvlthio) ethyl) amino)benzenesixlfo namide 
35 The desired product was prepared by substituting 2-chloro-5-nitropyridine for 2,8- 

bistrifluoromethyl-3-chloroquinoline in Example 319. MS (ESI) m/e 580 578 (M+H) + , (M- 
H)"; l H NMR (500MHz, DMSO-c^) 5 9.47 (d, 1H), 8.78 (t, 1H), 8.69 (dd, 1H), 8.64 (d, 1H), 
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8.36 (d, 1H), 8.31 (d, 2H), 8.05 (d, 2H), 7.95 (dd, 1H), 7.37 (dt, 2H), 7.27 (td, 2H), 7.22 (d, 
1H), 7.17 (tt, 1H), 3.68 (q, 2H), 3.29 (t, 2H). 



Example 401 

N-(4-(2-cvano-3-methyl- 1 -benzothien-5-vl > lben2ovl > )-3'nitro-4-((2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 

Example 401 A 
5-chloro-3-methyl- 1 -benzothiophene-2-carbonitrile 
A mixture of 2-bromo-5-chloro-3-methylbenzo(b)thiophene (1.00 g, 3.82 mmol), zinc 
cyanide (247 mg, 2.10 mmol), and Pd(PPh 3 ) 4 (440 mg, 0.38 mmol) in DMF (15 mL) was 
heated to 80 °C for 16 hours, added to water (50 mL), and extracted with 30% ethyl 
acetate/hexanes (3 x 100 mL). The combined extracts were washed with brine (20 mL), 
dried (Na 2 SC>4), filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 10% ethyl acetate/hexanes to provide the desired product. 

Example 40 IB 
methyl 4- f2-cvano-3 -methyl- 1 -benzothien-5-vDbenzoate 
A mixture of Example 401 A (557 mg, 2.68 mmol), (4-methoxycarbonylphenyl)- 
boronic acid (675 mg, 3.75 mmol), Pd(OAc) 2 (36 mg, 0.16 mmol), 2-(di-tert- 
butylphosphino)biphenyl (63 mg, 0.21 mmol), and KF (467 mg, 8.04 mmol) in THF (10 mL) 
was heated to 60 °C for 16 hours and concentrated The concentrate was purified by flash 
column chromatography on silica gel with 10% ethyl acetate/hexanes to provide the desired 
product. 

Example 40 1C 
4-(2-cyano-3 -methyl- 1 -benzothien-5-vD benzoic acid 
The desired product was prepared by substituting Example 40 IB for Example 1A in 
Example IB. 

Example 40 ID 

N-(4-(2-cvano-3-methvl- 1 -benzothien-S-yDbenzovn-S-nitro^-f^- 
( phenv lthio ) ethyl) amino)benzenesulfonamide 
The desired product was prepared by substituting Example 40 1C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 627, 629 (M- 
H)\ (M+H) + ; X H NMR (300 MHz, DMSO-c^) 5 2.70 (s, 3H), 3.27 (t, 2H) 5 3.62 (dt, 2H), 7.05 
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(d, 1H), 7.19 (tt, 1H), 7.29 (tt, 2H), 7.38 (dt, 2H), 7.82 (d, 2H), 7.91 (dd, 1H), 7.97 (dd, 1H), 
8.01 (d, 2H), 8.20 (d, 1H), 8.30 (d, 1H), 8.55 (d, 1H), 8.58 (t, 1H). 



Example 402 

N-f(4'-fluoro-lJ'-biphen^^ 

nitrobenzenesulfonamide and N-(Y4'-fluoro- 1 , 1 -biphenvM-yl) carbonyl)-4-(f 2-methoxv- 1 - 
(Ypheny lthio) methyl) ethyl) amino) -3 -nitrobenzenes ulfonamide 

Example 402A 

3-methoxv-2-( phenylthio)propan- 1 -ol and 1 -methoxv-3-(phenvlthio)propan-2-ol 
The desired product was prepared by substituting glycidyl methyl ether for 
cyclohexene oxide in Example 7 A. 

Example 402B 

((2-azido- 1 -(methoxvmethYl)ethvl)thio)benzene compound and (Y2-azido-3- 

methoxvpropvl)thio)ben2ene 
The desired product was prepared by substituting Example 402 A for Example 7A in 
Example 7B. 

Example 402C 

4-((3-methoxv-2-(phenYlthio)propyl)amino)~3-mtrobenzenesulfonamide compound and 4 Z 
((2-methoxv-l-((phenvlthio) 

The desired product was prepared by substituting Example 402 B for Example 393B 
in Example 393C. 



Example 402D 

N-f^-fluoro-Lr- biphenvM^ 

nitrobenzenesulfonamide and N-(f4'-fluoro- 1 3 1 '-biphenyM-vDcarbonvD^-r^-methoxy- 1 - 
((phenvlthio)methyl)ethyl)amino)-3-iiitrobenzenesulfonamide 
The desired product was prepared by substituting Example 402C for Example 1C in 
Example ID. MS (ESI(-)) m/e 594 (M-H)~; *H NMR (300 MHz, DMSO-ds), mixture of two 
isomers, ratio (1.2:1) 5 8.86 (br t, 14H), 8.61, 8.59 (2d, 1H), 8.53 (br d, 1/2H), 7.96 (2d, 2H), 
7.89 (2dd, 1H), 7.78 (m, 4H), 7.45-7.10 (m, 8H), 4.25 (m, 1/2H), 3.80-3.50 (m, 4.5H), 3.29, 
3.27 (2s, 3H). 



Example 403 
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N-r4-( r 2-hvdroxvquinolin-8~vl > )ben20vlV3-nitro-4-( r (2- 
(phenvlthio)ethvDamino)benzenesulfonamide 



Example 403A 

5 4-(2-hydroxvquinolin-8-yl > )benzoic acid 

The desired product was prepared by substituting Example 336B for Example 1 A in 
Example IB. 

Example 403B 

10 N-(4"(2-hvdroxvquinolin-8-vl)benzoylV3-nitro-4-Cr2~ 

(phenylthio^ethvDamino^benzenesulfonamide 
The desired product was prepared by substituting Example 403A and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 599 (M-H)~ 
; *H NMR (400 MHz, DMSO-c^) 5 8.77 (t, 1H), 8.53 (d, 1H), 8.02 (d, 2H), 8.00 (d, 1H), 7.95 
15 (dd, 1H), 7.72 (dd, 1H), 7.60 (d, 2H), 7.40 (dd, 1H), 7.37 (m, 2H), 7.38 (t, 2H), 7.22 (d, 1H), 
7.19 (tt, 1H), 6.53 (d, 1H), 3.67 (q, 2H), 3.28 (t, 2H). 

Example 404 

N-(f2-methoxY-4 f -(morpholin-4-ylmethyl)- 1 , 1 -biphenvl^-vDcarbonvD-S-nitro-^rf 2- 
20 (phenylthio)ethyl > )amino)benzenesulfonamide 

Example 404A 

methyl 2 , -methoxy-4 , -(morphohn-4-ylmethvlV 1 , 1 , ~biphenyl-4-carboxvlate 
A mixture of Example 1221 (135 mg, 0.50 mmol), morpholine (100 mg), 1M sodium 
25 cyanoborohydride in THF (1 mL) in methanol (2 mL) and acetic acid (0.3 mL) was stirred 
for 18 hours, diluted with ethyl acetate (100 mL), washed sequentially with 2M sodium 
carbonate (10 mL), water (20 mL), and brine (10 mL), dried (MgSC>4), filtered, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 30-100% ethyl acetate/hexanes to provide the desired product. MS (DCI(+)) m/e 342 
30 (M+H) + 

Example 404B 

N-(( r 2 , -methoxv-4 f -(morpholin-4-ylmethvlV 1 , 1 , -biphenyl-4-yl)carbonylV3-nitro-4-f (2- 
(phenylthio)ethvl)amino)benzenesulfonamide 
35 The desired product was prepared by substituting Example 404 A and Example 77B 

for Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(-)) m/e 663 (M-Hf 
; l H NMR (300 MHz, DMSO-c^) 5 8.74 (t, 1H), 8.61 (d, 1H), 7.92 (m, 3H), 7.56 (d, 2H), 
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7.38 (m, 3H), 7.28 (m, 3H), 7.21-7.10 (m, 3H), 3.80 (s, 2H), 3.76 (s, 3H), 3.66 (q, 2H), 3.40- 
3.20 (m, 4 H, buried in water peak). 



Example 405 
tert-butvl 4-(4-(Y(Y3-nitro-4-(Y2- 
(phenvlthio)ethvl)amino)phenvl)su^^ 

The desired product was prepared by substituting 4-(4- 
((neopentyloxy)carbonyl)piperazin-l-yl)benzoic acid and Example 77B for Example IB and 
Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 640 (M-H)~; ! H NMR (300 
MHz, DMSO-de) 5 8.77 (t, 1H), 8.60 (d, 1H), 7.91 (dd, 1H), 7.76 (d, 2H), 7.36 (d, 2H), 7.14- 
7.29 (m, 4H), 6.94 (d, 2H), 3.66 (q, 2H), 3.37-3.45 (m, 4H), 3.23-3.30 (m, 6H), 1.41 (s, 9H). 

Example 406 

N~2— (4-((((4'-fluoro- 1 . 1 , -biphenvM-vncarbonvnainino > )sulfonvlV2-nitrophenvn- 
N~1~.N~1— bis(4-(TS[-(44(((4^fluoro-l , 1 '-biphenvM-vncarbonvnamino^sulfonvn^- 
nitrophenvl)-S-phenvlcysteinvDmorpholin-3-vlVS-phenylcvsteinamide 
The desired product was prepared by substituting Example 180B for Example 1C in 
Example ID. MS (ESI(-)) m/e 663 (M-H)~; *H NMR (300 MHz, dmso-d^) 5 8.95 (d, 1H), 
8.49 (d, 1H), 7.97 (d, 2H), 7.91 (dd, 1H), 7.72 (m, 4H), 7.60 (d, 2H), 7.27 (m, 4H), 7.15 (m, 
4H), 5.27 (m, 1H), 3.57 (m, 4H), 3.50 (m, 4H), 3.37 (dd, 1H), 3.20 (m, 1H). 

Example 407 

N-(4-(4,4-dimethvlcvclohexvl)benzo vlV4-( ( 2-morpholin-4-vl- 1 - 
((phenvlthio)methvl)ethyl)aminoV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 77A and Example 245A 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 665 (M-H)~ 
; *H NMR (400 MHz, methanol-dO 5 8.66 (d, 1H), 7.90 (dd, 1H), 7.84 (d, 2H), 7.28 (m, 4H), 
7.07 (m, 3H), 6.91 (d, 1H), 4.14 (m, 1H), 3.30 (t, 4H), 3.40 (dd, 1H), 3.21 (dd, 1H), 2.72 (m, 
2H), 2.51 (m, 5H), 1.64 (m, 4H), 1.49 (m, 2H), 1.35 (m, 2H), 0.98 (s, 3H), 0.94 (s, 3H). 

Example 40>8 

4-ff2-amino- 1 -((phenvlthio^methyDethynaminoVN-Cr 4-fluoro- 1 , 1 '-biphenvM-yDcarbonvlV 

3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 434D for Example 384E 
in Example 125. MS (ESI(-)) m/e 579 (M-H)~; *H NMR (300 MHz, dmso-ck) 5 8.59 (d, 1H), 
8.33 (d, 1H), 8.05 (m, 3H), 7.97 (d, 2H), 7.87 (dd, 1H), 7.78 (m, 4H), 7.35-7.1 1 (m, 8H), 4.40 
(m, 1H), 3.25 (m, 2H), (remaining 2 protons are buried under water peak, 3.50-3.30 ppm). 
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Example 409 
benzyl 4-(4-«(Y3-nitro-4-(Y2- 

fphenvlthio)ethyl)amino^ 

The desired product was prepared by substituting benzyloxyacetyl chloride for 2- 
methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 674 (M-H)"; *H NMR (300 
MHz, DMSO-d*) 5 8.74 (t, 1H), 8.58 (d, 1H), 7.90 (dd, 1H), 7.76 (d, 2H), 7.39-7.14 (m, 
11H), 6.93 (d, 2H), 5.10 (s, 2H), 3.65 (q, 2H), 3.51-3.57 (m, 4H), 3.32-3.23 (m, 6H). 

Example 410 

3-ni1ro-4-(Y2-(phenylthio)e1hvfl 

tetrahvdropyridin-4-vl)benzoyl)benzenesulfonamide 

The desired product was prepared by substituting picolinoyl chloride for 4- 
morpholinecarbonyl chloride in Example 317. MS (ESI(-)) m/e 642 (M-H)"; *H NMR (300 
MHz, DMSO-ck) 5 8.80 (br t, 1H), 8.62 (d, 1H), 7.95 (m, 2H), 7.85 (d, 2H), 7.62-7.48 (m, 
4H), 7.40-7.15 (m, 76H), 6.45 and 6.25 (2m, 1H), 4.32 and 4.12 (2d, 2H), 3.92 (t, 2H), 3.65 
(m, 2H), 3.25 (t,2H), 2.62 (m, 2H). 

Example 411 
N,N-diethvl-3-methvl-5-(4-( r rf(3-nitro-4-r(2- 
(phenvlthio)ethvl)amino)pheny 

sulfonamide 
Example 41 1 A 

5-chloro-N JSI-diethvl-3-methyl- 1 -benzothiophene-2-sulfonamide 
The desired product was prepared by substituting 2-chlorosulfonyl-5-chloro-3- 
methylbenzthiophene and dimethylamine for dimethylcarbamic chloride and Example 183D, 
respectively, in Example 200. MS (ESI(+)) m/e 318 (M+H) + 

Example 41 IB 

methyl 4-f 2-f (dietiivlamino)sulfonyl) -3 -methyl- 1 -benzothien-5-yl>benzoate 
The desired product was prepared by substituting Example 41 1 A for 5-chloro-2- 
methyl-l,3-benzoxazole in Example 54 A. 

Example 41 1C 

4-(2-(Y diethvlamino)sulfonvlV3-methvl- 1 -benzothien-5-yP benzoic acid 
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The desired product was prepared by substituting Example 41 IB for Example 1 A in 
Example IB. MS (ESI(-)) m/e 402 (M-H)". 



Example 41 ID 
N,N-diethvl-3-methvl-5-(4-(r((3-nitro-4^r2~ 
(phenvlthio)ethvDamino)phenYl)sulfon^ 

sulfonamide 

The desired product was prepared by substituting Example 41 1C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 737 (M-H)~ 
; *H NMR (300 MHz, DMSO-c^) 5 1.10 (t, 6H), 2.72 (s, 3H), 3.28 (q, 4H), 3.36 (t, 2H), 3.62 
(dt, 2H), 7.00 (d, 1H), 7.20 (t, 1H), 7.31 (t, 2H), 7.41 (d, 2H), 7.77 (d, 2H), 7.90 (d, 2H), 8.01 
(d, 2H), 8.12 (d, 1H), 8.22 (s, 1H), 8.51 (t, 1H), 8.53 (t, 1H). 

Example 412 
N-(4-(3-methvl-2-morpholin-4-^ 

(phenvlthio)ethvDamino)benzenesulfonamide 

Example 412A 
4-(5-chloro-3-methvl-l-benzothien-2-vl)morpholine 
A mixture of 2-bromo-5"Chloro-3-methylbenzthiophene (523 mg, 2 mmol), 
morpholine (210 uL, 2.4 mmol), Pd 2 dba 3 (37 mg, 0.04 mmol), BINAP (62 mg, 0. 1 mmol), 
and sodium tert-butoxide (270 mg, 2.8 mmol) in toluene (5 mL) was stirred at 80 °C for 18 
hours. The reaction mixture was purified by flash column chromatography on silica gel with 
20% ethyl acetate/hexanes to provide the desired product. MS (ESI(+)) m/e 268 (M+H) + 

Example 412B 

methyl 4-(3-methvl-2-morpholin-4-vl- 1 -benzothien-5-vDbenzoate 
The desired product was prepared by substituting Example 412A for 5-chloro-2- 
methyl- 1 ,3-benzoxazole in Example 54 A. 

Example 4 12C 

4-(3-methyl-2-morpholin-4-vl- 1 -benzothien-5-vDbenzoic acid 
The desired product was prepared by substituting Example 412B for Example 1 A in 
Example IB. MS (ESI(-)) m/e 352 (M-H)~. 

Example 41 2D 
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N-(4-(3-methyl-2-moipholin-4-vl-l -benzol 

(phenvlthio)ethvDamino)benzenesulfonamide 
The desired product was preparede by substituting Example 412C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 687 (M-H)" 
; l H NMR (300 MHz, DMSO-d 6 ) 5 2.31 (s, 3H), 2.95 (m, 4H), 3.28 (t, 2H), 3.67 (dt, 2H), 
3.79 (m, 4H), 7.19 (m, 2H), 7.28 (t, 2H), 7.38 (d, 2H), 7.48 (t, 1H), 7.62 (d, 1H), 7.85-8.00 
(m, 6H), 8.62 (d, 1H), 8.78 (t, 1H). 

Example 413 

N-(4-(2-methvl- 1 3~benzothiazol-5>vnbenzovlV3-nitro-4-((2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 17A and Example 77B for 
Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 603, 605 (M-H)", 
(M+H) + ; *H NMR (300 MHz, DMSO-da) 5 2.83 (s, 3H), 3.28 (t, 2H), 3.62 (dt, 2H), 7.02 (d, 
1H), 7.19 (tt, 1H), 7.30 (td, 2H), 7.39 (dt, 2H), 7.73 (dd, 1H), 7.74 (d, 2H), 7.89 (dd, 1H), 
7.98 (d, 2H), 8.10 (d, 1H), 8.19 (d, 1H), 8.53 (d, 1H), 8.55 (t, 1H). 

Example 414 

N-(4-(3-methvl- 1 -pentvl- 1 H-pvrazol-4-yl)benzo vl)-3 -nitro-4-((2- 
(phenvlthio)ethyl)amino)benzenesulfonamide and N-( 4-( 5-methvl- 1 -pentyl- 1 H-pyrazol-4- 
yl)beiizoyn-3~nitro-4-((2-(phenylthio)e1iiyl)ainino)benzenesulfonanu^^ 

Example 414A 

4-bromo-5-methyl- 1 -pentyl- 1 H-pvrazole and 4-br omo-3 -methyl- 1 -pentyl- 1 H-pvrazole 
The desired product was prepared by substituting 1-iodopentane and 4-bromo-3- 
methylpyrazole for 1-bromooctane and 4-iodopyrazole, respectively, in Example 198 A. 
MS (ESI(+)) m/e 23 1 , 233 (M+H) + . 

Example 4 14B 

4-(5-methvl- 1 -pentvl- 1 H-pyrazol-4-yl) benzoic acid and 4-( 3 -methyl- 1 -pentyl- 1 H-pvrazol-4- 

vDbenzoic acid 

The desired product was prepared by substituting Example 414A for 6-bromoindole 
in Example 4A. MS (ESI) m/e 271 (M-H)". 

Example 414C 
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N-f4-(3-methvl-l-pentv]"lH-pvi'azol-4-vl)benzQvn-3-nitro-4-(f2- 
(phenvlthio)ethvDamino)benzenesulfonamide and N-(4-( 5-methvl- 1 -pentyl- 1 H-pvrazol-4- 
vl)benzoyl)-3-nitro-4-((7-(phenvlthio)e^ 
The desired product was prepared by substituting Example 414B and Example 77B 
5 for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 606 (M-H)~ 
; *H NMR (300 MHz, DMSO-c^) 6 0.86 (t, 3H), 1.29 (m, 4H), 1.78 (m, 2H), 2.30 (s, 1.8H), 
2.38 (s, 1.2H), 3.27 (t, 2H), 3.61 (dt, 2H), 4.01 (t, 2H), 7.01 (d, 1H), 7.20 (t, 1H), 7.31 (t, 2H), 
7.40 (m, 4H), 7.90 (m, 3H), 7.99 (s, 1H), 8.51 (d, 1H), 8.54 (t, 1H). 



10 Example 415 

4-(Y2-adamantvlmethvDaminoV 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 255A for Example 108 A 
in Example 389B. MS (ESI(-)) m/e 613 (M-H)"; *H NMR (400 MHz, DMSO-c^) 5 8.99 (dd, 
15 1H), 8.55 (m, 2H), 8.40 (t, 1H), 7.97 (d, 2H), 7.92 (dd, 1H), 7.78 (dd, 1H), 7.72 (d, 1H), 7.67 
(dd, 1H), 7.60 (d, 2H), 7.54 (dd, 1H), 7.18 (d, 1H), 3.14 (d, 2H), 1.98 (m, 3H), 1.72-1.55 (m, 
12H). 

Example 416 

20 methyl 2-((4-(((f4 '-fluoro-1 , 1 t -biphenvl-4-vl)carbonvl > )aniino)sulfonvn-2- 

mtrophenynamino)-3-(phenvlthio)propvlcarbaniate 
The desired product was prepared by substituting methyl chloroformate for acetyl 
chloride in Example 310. MS (ESI(-)) m/e 637 (M-H)"; *H NMR (300 MHz, DMSO-c^) 8 
8.55 (d, 1H), 8.30 (d, 1H), 7.96 (d, 2H), 7.84 (dd, 1H), 7.75 (m, 4H), 7.45 (m, 1H), 7.35-7.10 
25 (m, 8H), 4.06 (m, 1H), 4.02 (m, 2H), 2.49 (s, 3H), remaining two protons buried under 
solvent peaks. 

Example 417 

N-f^-methoxv-^-rmethoxymethyl)- 1 , 1 -biphenvl-4-vl)carbonyl)-3-nitro-4-((2- 
30 (phenylthio)ethvl > )amino)benzenesulfonamide 

Example 417A 

methyl 4 -(hydroxymethyl)-2 f -methoxv- 1 . 1 , -biphenvl-4-carboxylate 
A solution of Example 1221 (270 mg, 0.5 mrnol), and sodium borohydride (80 mg) in 
35 methanol (5 mL) at room temperature was stirred for 30 minutes, diluted with ethyl acetate 
(70 mL), washed with water (20 rnL) and brine (10 mL), dried (MgS0 4 ), filtered, and 
concentrated to provide the desired product. 
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Example 4 1 7B 

methyl 2 r -methoxv-4'-( methoxvmethvD- 1 , 1 -biphenvM-carboxvlate 
A solution of Example 417A (142 mg, 0.5 mmol) in THF (3 mL) at room temperature 
5 was treated with 60% sodium hydride in oil (40 mg, 1.0 mmol) and methyl iodide (0.30 

mmol), stirred for 30 minutes, adjusted to pH <7 with 4M HC1 in dioxane (0.5 mL), filtered, 
and concentrated. The concentrate was purified by flash column chromatography on silica 
gel with 1 0% ethyl acetate/hexanes to provide the desired product. 

10 

Example 417C 

N-((2 , ~methoxy-4 , -f methoxymethylV 1 , 1 > -biphenvl-4"yl)carbonylV3-nitro-4-((2- 

(phenyltMo)ethvDamino^benzenesulfonamide 
The desired product was prepared by substituting Example 417B and Example 77B 
15 for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 606 (M-H)~ 
; 1 HNMR(300 MHz, DMSO-ds) 5 8.72 (t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 7.89 (d, 2H), 
7.54 (d, 2H), 7.37 (m, 2H), 7.28 (m, 3H), 7.18 (tt, 1H), 7.06 (s, 1H), 6.97 (d, 1H), 4.45 (s, 
2H), 3.76 (s, 3H), 3.66 (q, 2H), 3.33 (s, 3H), 3.20 (t, 2H). 

Example 418 
tert-butvl 7-(4-(4-((((3-nitro-4-((2- 
( phenvlthio)ethvDamino)phenvl) sulfonvD amino) carbonvDphenyl)-3 , 6-dihydropyridin- 1 (2HV 

vD-7-oxoheptylcarbamate 
The desired product was prepared by substituting BOC-7-aminoheptanoic acid for 
BOC-leucine in Example 378. MS (ESI(-)) m/e 764 (M-H)~; *H NMR (300 MHz, DMSO-ck) 
5 8.72 (br t, 1H), 8 60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.55 (d, 2H), 7.40-7.15 (m, 6H), 
6.75 (br t, 1H), 6.45 and 6.42 (2m, 1H), 4.18 and 4.12 (2d, 2H), 3.65 (m, 4H), 3.40-3.25 (m, 
4H), 2.90 (m, 2H), 2.45 (m, 2H), 2.45 (m, 2H), 1.50 (m, 2H), 1.35 (s, 9H), 1.25 (m, 4H). 

30 Example 419 

N-(4-(2-methyl- 1 -benzothien-5-vl > )benzovl)-3-nitro-4-(f 2- 
rphenvlthio) ethvl) amino)benzene sulfonamide 

Example 4 19A 

35 methyl 4-(2-methvl- 1 -benzothien-5-vl)benzoate 

The desired product was prepared by substituting 5-chloro-2-methylbenzothiophene 
for 5-chloro-2-methyl-l,3-benzoxazole in Example 54A. 
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Example 4 1 9B 
4-(2-methvl- 1 -benzothien-S-yF) benzoic acid 
The desired product was prepared by substituting Example 419A for Example 1 A in 
Example IB. MS (ESI(-)) m/e 564 (M-H)~. 

Example 419C 
N-(4-(2-methvl- 1 >benzothien~5-vnbenzovlV3-nitro-4-rf 2- 
(phenvlt hio) ethyl) aminolb enzenesulfonamide 
The desired product was prepared by substituting Example 419B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 602 (M-H)" 
; *H NMR (300 MHz, DMSO-d*) 5 2.59 (s, 3H), 3.28 (t, 2H), 3.61 (dt, 2H), 7.00 (d, 1H), 
7.19 (s, 1H), 7.20 (d, 1H), 7.30 (t, 2H), 7.40 (d, 2H), 7.50 (dd, 1H), 7.68 (d, 2H), 7.90 (t, 2H), 
7.96 (d, 2H), 8.02 (s, 1H), 8.51 (t, 1H), 8.52 (d, 1H). 

Example 420 

N-(3-(4-hvdroxv-4-methvlcvclohex- 1 -en- 1 - vDbenzovn-3-nitro^4-rr2- 
( r phenvlthio)ethvl)amino > lbenzenesulfonamide 

Example 420A 
1 ,4-dioxaspiro(4.5Mec-7-en-8-vl trifluoroacetate 
The desired product was prepared by substituting l,4-dioxaspiro(4.5)decan-8-one for 
4-tert-butylcyclohexanone in Example 5A. 

Example 420B 
methyl 4-( 1 ,4-dioxaspirof 4. 5)dec-7-en-8-vDbenzoate 
The desired product was prepared by substituting Example 420A for Example 5A in 
Example 5B. 

Example 420C 
methyl 4-(4-oxocvclohex- 1 -en- 1 -vDbenzoate 
A solution of Example 420B (2.2 g) and p-toluenesulfonic acid (100 mg) in acetone 
(10 mL) was heated to reflux for 10 hours, filtered through a pad of silica gel (20 g), and 
concentrated to provide the desired product. 

Example 420D 
methyl 4-f 4-hvdroxv-4-methvlcvclohex- 1 -en- 1 -yl)benzoate 
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A suspension of anhydrous cerium(III) chloride (2.71 g, 11 mmol) in THF (10 mL) at 
-78 °C was slowly treated wtih 1.5M methyllithium complexed with lithium chloride in 
diethyl ether (6.7 mL), wanned to room temperatur over 2 hours, and added to a solution of 
Example 420C (1. 15 g, 5.0 mmol) in THF (10 mL) at -78 °C. The reaction was gradually 
warmed to room temperature over 4 hours, diluted with ethyl acetate (100 rnL), washed with 
water (45 mL) and brine (10 mL), dried (MgS04), filtered, and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 10-30% ethyl 
acetate/hexanes to provide the desired product. 

Example 420E 
4-(4-hydroxv-4-methvlcvclohex- 1 -en- 1 -yl) benzoic acid 
The desired product was prepared by substituting Example 420D for Example 1 A in 
Example IB. 

Example 420F 

N-( 3 -( 4-hydroxy-4-methvlcvclohex- 1 -en- 1 - vDbenzovD-3 -nitro-4-((2- 
(phenylthio) ethyl) amino^benzenesulfonamide 
The desired product was prepared by substituting Example 420E and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 566 (M-H)~ 
; *H NMR (300 MHz, DMSO-d 6 ) 5 8.78 (br t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 
7.50 (d, 2H), 7.40-7.15 (m, 6H), 6.20 (m, 1H), 3.70 (m, 2H), 2.40-0.90(m, 8H), 1.25 (s, 3H). 

Example 421 

N-( ( 4 , -fluoro- 1 , 1 , -biphenyl-4-vl)carbonvn-4-((3-(2-furvlmethoxv)-2- 
(phenylthio)propyl)amino)-3-mtrobenzenesulfonamide and N-(( r 4 , -fluoro- 1 , 1 -biphenvl-4- 
vl)carbonyl)-4-r(2-(2-furylmethoxv)- 1 -( r (phenylthio)methvl)ethyl)amino)-3- 

nitrobenzenesulfonamide 

Example 421 A 

3-(2-furvlmethoxv)-2-(phenvlthio > )propan-l-ol and l-(2-furvlmethoxvV3-rphenvlthio)propan- 

2-ol 

The desired products were prepared by substituting fiirfiiryl glycidyl ether for 
cyclohexene oxide in Example 7A. 

Example 42 IB 

2-(f3-azido-2-(phenylthio)propoxy)methynfuran and 2-( (2-azido-3- 
( phenvlthio)propoxv)methvl) fur an 
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The desired product was prepared by substituting Example 421 A for Example 7 A in 
Example 7B. 



Example 42 1C 

N-(Y 4'-fluoro- 1 , 1 '-biphenvl-4-vn carbonvD-4-f (?>-( 2-furvlmethoxvV2~ 
(phenvlthio^propvDaminol-S-nitrobenzenesulfonamide and N-( ( 4 , -fluoro- 1 . 1 '-biphenvl-4- 
vncarbonvlV4-(Y2-r 2-furvlmethoxvV 1 -( fphenvlthio^methvnethvnamino^-S- 

nitrobenzenesulfonamide 
The desired compound was prepared by substituting Example 42 IB for Example 
393B in Example 393C. MS (ESI(-)) m/e 660 (M-H)~; *H NMR (300 MHz, DMSO-c^), 
mixture oftwo isomers, ratio (2:1) 6 8.81 (br t, 2/3H), 8.61, 8.59 (2d, 1H), 8.51 (br d, 1/2H), 
7.96 (2d, 2H), 7.92, 7.88 (2dd, 1H), 7.78 (m, 4H), 7.60, 7.58 (2m, 1H), 7.40-7.10 (m, 8H), 
6.49 (m, 2H), 4.45 (s, 2H), 4.25 (m, 2/3H), 3.80-3.50 (m, 5H). 

Example 422 
isobutvl 4-f4-f («3-nitro-4-(Y2- 
(phenylttoo)ethvl)amino)phen^ 

The desired product was prepared by substituting isopropyl chloroformate for 2- 
methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 640 (M-H)~; *H NMR (300 
MHz, DMSO-d6) 5 8.75 (t, 1H), 8.59 (d, 1H), 7.91 (dd, 1H), 7.76 (d, 2H), 7.39-7.35 (m, 2H), 
7.29-7.23 (m, 2H), 7.20-7.14 (m, 2H), 6.93 (d, 2H), 3.81 (d, 2H), 3.66 (q, 2H), 3.50-3.44 (m, 
4H), 3.32-3.23 (m, 6H), 1.94-1.82 (m, 1H), 0.90 (d, 6H). 

Example 423 
N-(4-(5-methvlpvridin-2-vnbenzoyD-3-nitro-4-((2- 
(phenvlthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting 2-chloro-5-methylpyridine for 2, 8- 
bistrifluoromethyl-3-chloroquinoline in Example 319. MS (ESI) m/e 549 (M+H) + , 547 (M- 
H)'; ! H NMR (500 MHz, DMSO-d^) 5 7.78 (t, 1H), 8.63 (d, 1H), 8.53 (d, 1H), 8.17 (d, 2H), 
7.98-7.93 (m, 4H), 7.74 (dd, 1H), 7.37 (dt, 2H), 7.27 (td, 2H), 7.21 (d, 1H), 7.17 (tt, 1H), 3.67 
(q, 2H), 3.27 (t, 2H), 2.35 (s, 3H). 

Example 424 

3-nitro-4-f (2-(phenvlthio)ethvnaminoVN-( 4~( lH-pvrrol- 1 -yDbenzoyDbenzenesulfonamide 
The desired product was prepared by substituting 4-(N-pyrrolyl) benzoic acid and 
Example 77B for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) 
m/e 521 (M-H)"; ! H NMR (300 MHz, DMSO-c^) 6 3.26 (t, 2H), 3.60 (dt, 2H), 6.27 (s, 2H), 
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7.00 (d, 1H), 7.20 (t, 1H), 7.31 (t, 2H), 7.40 (d, 2H), 7.42 (s, 2H), 7.52 (d, 2H), 7.89 (d, 1H), 
7.93 (d, 2H), 8.51 (d, 1H), 8.52 (t, 1H). 



Example 425 

N-(4-(3-methvl- 1 ^benzothien-S-vDbenzovn-S-nitro^-fQ- 
(phenvlthiolethvnamino^benzenesulfonamide 

Example 42 5 A 
methyl 4-(3-methvl- 1 -benzothien-5-vl)benzoate 
The desired product was prepared by substituting 5-chloro-3-methylbenzothiophene 
for 5-chloro-2-methyl-l,3-benzoxazole in Example 54 A. 

Example 425B 
4-( 3 -methyl- 1 -benzdthien-5-yD benzoic acid 
The desired product was prepared by substituting Example 42 5 A for Example 1 A in 
Example IB. MS (ESI(-)) m/e 267 (M-H)~. 

Example 425C 
N-f4-(3-methyl- 1 -benzothien-5-vDbenzovlV3-nitro-4-( ( 2- 
(phenylthio) ethyl) amino)benzenesulfonamide 
The desired product was prepared by substituting Example 425B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 602 (M-H)" 
; *H NMR (300 MHz, DMSO-des) 5 2.46 (s, 3H), 3.27 (t, 2H), 3.61 (dt, 2H), 7.00 (d, 1H), 
7.20 (t, 1H), 7.31 (t, 2H), 7.41 (m, 3H), 7.70 (dd, 1H), 7.72 (d, 2H), 7.90 (dd, 1H), 7.99 (d, 
2H), 8.02 (d, 2H), 8.51 (t, 1H), 8.52 (d, 1H). 

Example 426 

N-(Y4'-fluoro- 1 , 1 '-biphenyM-yncarbonyr>-4-(Y( 1 S V3-hydroxv- 1 - 
((phenylthio)methyl)propvl)amino)-3-nitrobenzenesulfonamide 

Example 42 6 A 

(3SV3-((4-(aminosulfonylV2-nfa^ acid 
The desired product was prepared by substituting Fmoc-L-Asp(OtBu)-OH for Fmoc- 
D-Asp(OtBu)-OH in Examples 122A-122E. 

Example 426B 
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N-fM-fluoro- 1 , 1 -biphenvM-vncarbonvn^-f f f 1 SV3-hvdroxy- 1 - 
((phenvlthio)methvl)propv^^ 
The desired product was prepared by substituting Example 426A for Example 122E 
in Example 280. 

Example 427 

N-((4 , -f3-(dimethvlamino)propvlV2 , -methoxv-L 1 '-biphenvl-4~yl)carbonvlV3-nitro-4-((2- 

rphenvlthio)ethvnamino)benzenesulfonamide 

10 Example 427A 

methyl 4 > -(3-(dimethvlaminoV3-oxopropvlV2'-methoxv- 1 , 1 '-biphenvl-4-carboxylate 
The desired product was prepared by substituting dimethylamine for morpholine in 
Example 122M. 

15 Example 427B 

methyl 4 , -(3-rdimethylamino)propvD-2 , -methoxv- 1 , 1 -biphenvM-carboxylate 
The desired product was prepared by substituting Example 427 A for Example 122F in 
Example 122G._ 

20 Example 427C 

N-((4 , -(3-(dimethylairiino)propyl)-2 , -methoxy- 1 a 1 , -biphenyl-4-vl)carbonvl)-3-nitro-4-((2- 

(phenylthio^ethyDamino^benzenesulfonamide 
The desired product was prepared by substituting Example 427B and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 647 (M-H)~ 
25 ; *H NMR (500 MHz, methanol-cLO 5 8.80 (d, 1H), 8.02 (dd, 1H), 7.83 (d, 2H), 7.59 (d, 2H), 
7.36 (m, 2H), 7.26 (d, 1H), 7.21 (tt, 2H), 7.16 (tt, 1H), 7.06 (d, 1H), 6.98 (d, 1H), 6.92 (dd, 
1H), 4.06 (t, 2H), 3.80 (s, 3H), 3.69 (t, 2H), 3.28 (t, 2H), 3.15 (m, 2H), 2.08 (m, 2H), 2.01 (s, 
3H), 1.99 (s, 3H). 

30 Example 428 

4-(( 3-(dimethylamino)- 1 -(Yphenvlthiolmethvnpropyl) amino VN-f (4 f -fluoro- 1 a 1 '-biphenvl-4- 

vl)carbonyD-3 -nitrobenzenesulfonamide 

Example 428A 

35 4-((3-(dimethylammoVl-(fphen^ 

The desired product was prepared by substituting Fmoc-DL-Asp(OtBu)-OH for 
Fmoc-D-Asp(OtBu)-OH in Examples 122A-122G. 
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Example 428B 

4-(f 3-(dimethvlamino)- 1 -((phenvlthio)methvnpropvl)amino )-N-((4 -fluoro- 1 , 1 -biphenvl-4- 

yDcarbonvl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 42 8 A for Example 3 A in 
Example 5D. MS (ESI(-)) m/e 621 (M-H)~; *H NMR (500 MHz, methanol^) 5 8.72 (d, 
1H), 7.98 (m, 3H), 7.68 (m, 4H), 7.26 (m, 2H), 7.18 (tt, 2H), 7.11 (m, 3H), 7.02 (d, 1H), 4.17 
(m, 1H), 3.40 (d, 1H), 3.25 (m, 3H), 2.88 (s, 6H), 2.30 (m, 1H), 2.20 (m, 1H). 

Example 429 
tert-butvl3-r2-methoxv>4'-f(rf3-nitro-4-(f2- 
fphenvlthio^ethvnammo'iphenvnsulfonyDamino^carbonvlVL 1 -biphenyl^-vDpropanoate 
The desired product was prepared by substituting Example 122K and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 690 (M-H)~ 
; l H NMR (300 MHz, DMSO-c^) 8 8.79 (t, 1H), 8.62 (d, 1H), 7.94 (dd, 1H), 7.88 (d, 2H), 
7.57 (d, 2H), 7.37 (m, 2H), 7.30-7.14 (m, 5H), 7.02 (d, 1H), 6.92 (dd, 1H), 3.76 (s, 3H), 3.67 
(q, 2H), 3.28 (d, 2H), 2.85 (t, 2H), 2.57 (t, 2H), 1.39 (s, 9H). 

Example 430 

N-(4-( 1 -(cvclohexvlmethvl)-2-methvl- 1 H-benzimidazol-S-vnbenzoYD-S-nitro^-^- 
(phenYlthio)ethyl)amino)benzenesulfonamide 

Example 43 OA 
4-bromo-N -(cvclohexvlmethvDbenzene- 1 ,2-diamine 
The desired product was prepared by substituting cyclohexylmethylamine for 
butylamine in Examples 166 A and 166B. 

Example 430B 

5-bromo-l-(cyclohexylmethvlV2-methyMH-benzimidazole 
The desired product was prepared by substituting Example 430A and acetic acid for 
Example 343A and valeric acid, respectively, in Example 343B. 

Example 430C 

4-( 1 -(cyclohexylmethyl)-2-methvl- 1 H-benzimidazol-5-yD benzoic acid 
The desired product was prepared by substituting Example 430B for 6-bromoindole 
in Example 4A. 
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Example 43 OD 

N-(4-(l-(cvclohexvlmethW^^ 

fphenylthio)ethynamino > )benzenesulfQnamide 
The desired product was prepared by substituting Example 43 OC and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 682, 684 (M- 
H)~, (M+H) + ; *HNMR (300 MHz, DMSO-d^) 5 1.03-1.25 (m, 4H), 1.44-1.98 (m, 7H), 2.54 
(s, 3H), 3.27 (t, 2H), 3.61 (dt, 2H), 4.04 (d, 2H), 6.99 (d, 1H), 7.20 (tt, 1H), 7.31 (td, 2H), 
7.40 (dd, 2H), 7.50 (dd, 1H), 7.56 (d, 1H), 7.64 (d, 2H), 7.78 (s, 1H), 7.89 (dd, 1H), 7.95 (d, 
2H), 8.53 (d, 1H), 8.53 (t, 1H). 

Example 43 1 

N-(Y2 '-methoxv^'-f 3-methoxypropvD- 1 . 1 , -biphenvl-4-vl > >carbonvn-3-nitro-4-((2- 
(phenylthio^ ethy^amin o^benzenesulfonamide 

Example 431 A 

methyl 4'-(3-hydroxvpropvn-2 t -methoxv-U , -biphenvl-4-carboxvlate 
The desired product was prepared by substituting Example 122L for Example 122E in 
Example 280A. 

Example 43 IB 

methyl 2 -methoxv^-rS-methoxvpropYD-Lr-biphenvM-carboxvlate 
The desired product was prepared by substituting Example 43 1 A for Example 417A 
in Example 4 17B. 

Example 43 1C 

N-((2 , -methoxv-4 , -(3-methoxypropylV 1 . 1 '-biphenvl-4-yDcarbonylV3-nitro-4-((2- 
(phenylthio)ethynamino)benzenesulfonamide 
The desired product was prepared by substituting Example 43 IB and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 634 (M-H)" 
; *H NMR (300 MHz, DMSO-c^) 6 8.65 (t, 1H), 8.57 (d, 1H), 7.90 (dd, 1H), 7.88 (d, 2H), 
7.47 (d, 2H), 7.39 (m, 2H), 7.30 (tt, 2H), 7.20 (m, 2H), 7.09 (d, 1H), 6.95 (d, 1H), 6.86 (dd, 
1H), 3.76 (s, 3H), 3.64 (q, 2H), 3.45 (t, 2H), 3.26 (t, 2H), 3.25 (s, 3H), 2.64 (t, 2H), 1.85 (m, 
2H). 

Example 432 

N-((4 , -(4-r2,5-dimethoxvphenyn-L3-oxazol-2-vn- 1 a 1 '-biphenvl-4-vncarbonvlV3-nitro-4-( r (2- 

(phenv lthio) ethvl) amino)benzenesulfonamide 
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Example 43 2 A 
2-(4-bromophenvl > )-4>( r 2,5-dimethoxvphenvlV 1 .3-oxazole 
The desired product was prepared by substituting 2-bromo-2',5'- 
dimethoxyacetophenone for 2-bromo-4'-methylacetophenone in Example 186B. MS (DCI) 
m/e 360, 362 (M+H) + ; ! H NMR (300 MHz, DMSO-ck) 5 8.52 (s, 1H), 8.02-7.99 (m, 2H), 
7.80-7.77 (m, 2H), 7.66 (d, 1H), 7.07 (d, 1H), 6.93 (dd, 1H), 3.91 (s, 3H), 3.79 (s, 3H). 

Example 432B 

ethyl 4'-(4-(2,5-dimethoxvphenvlV 1 3-oxazol-2-yl V 1 , 1 -biphenvl-4-carboxvlate 
The desired product was prepared by substituting Example 432A for Example 186B 
in Example 186C. MS (DCI) m/e 430 (M+H) + ; *H NMR (300 MHz, DMSO-ds) 5 8.54 (s, 
1H), 8.21-8.18 (m, 2H), 8.10-8.07 (m, 2H), 7.98-7.95 (m, 2H), 7.94-7.92 (m, 2H), 7.70 (d, 
1H), 7.09 (d, 1H), 6.94 (dd, 1H), 4.36 (q, 2H), 3.92 (s, 3H), 3.81 (s, 3H), 1.36 (t, 3H). 

Example 432C 

4'-(4-(2,5-dimethoxvphenvlV 1 .3-oxazol-2-yl)- 1 , 1 -biphenvl-4-carboxylic acid 
The desired product was prepared by substituting Example 432B for Example 1 86C 
in Example 186D. MS (DCI) m/e 402 (M+H) + ; *H NMR (300 MHz, DMSO-d^ 5 8.53 (s, 
1H), 8.19-8.18 (m, 2H), 8.07-8.06 (m, 2H), 7.96-7.95 (m, 2H), 7.91-7.89 (m, 2H), 7.70 (d, 
1H), 7.09 (d, 1H), 6.94 (dd, 1H), 3.92 (s, 3H), 3.81 (s, 3H). 

Example 43 2D 

N-f ( 4'-( 4-( 2,5-dimethoxyphenvlV 1 ,3-oxazol-2-vn- 1 . 1 , -biphenvl-4-vncarbonvl)-3-nitro>4-(( r 2- 

(phenylthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 432C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (DCI) m/e 737 (M+H) + ; 
*H NMR (300 MHz, DMSO-d^) 8 12.55 (br s, 1H), 8.81, (t, 1H), 8.65 (d, 1H), 8.54 (s, 1H), 
8.19-8.16 (m, 2H), 8.03-8.00 (m, 2H), 7.97-7.89 (m, 5H), 7.68 (d, 1H), 7.39-7.36 (m, 2H), 
7.30-7.18 (m, 4H), 7.08 (d, 1H), 6.93 (dd, 1H), 3.92 (s, 3H), 3.80 (s, 3H), 3.68 (q, 2H), 3.30 
(q, 2H). 

Example 433 

N-f 4-( 1 -(cyclohexvlmethyl)- 1 H-benzimidazol-5-vnbenzovlV3-nitro-4-((2- 
rphenvlthio^ethynamino^benzenesulfonamide 

Example 43 3 A 
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4-bromo-N 1 -(cvdohexylmethvDbenzene-L2-diamine 
The desired product was prepared by substituting cyclohexylmethylamine for 
butylamine in Examples 166A and 166B. 



5 Example 433B 

5-bromo- 1 -(cyclohexylmethvl)- lH-benzimidazole 
The desired product was prepared by substituting Example 433 A for Example 170A 
in Example 170B. 

10 Example 433C 

N-f 4-f 1 -f cvclohexvlmethvlV 1 H~benzimidazol-5-yl)benzoyl)-3-nitro-4~(f 2- 
(phenvlthiolethvDamino^benzenesulfonamide 
The desired product was prepared by substituting Example 433B and Example 214E 
for 6-bromoindole and 4-(dihydroxyboryl)benzoic acid, respectively, in Example 4A. MS 
15 (ESI) m/e 668, 670 (M-H)", (M+H) + ; "H NMR (300 MHz, DMSO-ds) 6 0.95-1.25 (m, 5H), 
1.47-1.73 (m, 5H), 1.85 (m, 1H), 3.28 (t, 2H), 3.62 (dt, 2H), 4.12 (d, 2H), 6.99 (d, 1H), 7.19 
(tt, 1H), 7.30 (t, 2H), 7.39 (d, 2H), 7.45-7.62 (m, 2H), 7.66 (t, 2H), 7.85-7.94 (m, 4H), 8.22 
(s, 1H), 8.52 (d, 1H), 8.54 (t, 1H). 

20 Example 434 

4-(Y2-azido- 1 -((phenvlthio^methvnethvnaminoVN-r ( 4-fluoro- 1 . 1 -biphenyl-4-vl)carbonvlV 

3 -nitrobenzenesulfonamide 

Example 434A 

25 methyl N-f4-faminosulfonyl)-2-nitrophenvlVS-phenylcysteinate 

The desired product was prepared by substituting Example 175 A and Example 122C 
for Example 175B and Example 175C, respectively, in Example 175D. 

Example 434B 

30 4-((2-hydroxv-l-((phenylthio)methvDethvl) amino V3-nitrobenzenesulfonamide 

A solution of Example 434 A (1.42 g, 3.45 rnmol) in THF (10 mL) and methanol (1 
mL) at room temperature was slowly treated with lithium borohydride (1 00 mg), stirred for 3 
hours, as diluted with ethyl acetate (100 mL), washed with water (45 mL) and brine (10 mL), 
dried (MgSC>4), filtered, and concentrated to provide the desired product. MS (ESI(+)) m/e 

35 384 (M+H). 

Example 434C 
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4-(Y2-azido- 1 -( ( phenylthio)methvnethvl)amino)~3-nitrobenzenesulfonamide 
A solution of Example 434B (1.01 g, 2.6 mmol) and N,N-diisopropylethylamine (0.70 
mL, 4.0 mmol) in dichloromethane (5 mL) and DMF (5 mL) at room temperature was treated 
with methanesulfonyl chloride (0.22 mL, 2.90 mmol), stirred for 1 hour, and concentrated to 
5 remove the dichloromethane. The resulting DMF solution was treated with sodium azide 
(1 .95 g, 30 mmol) and tetrabutylammonium iodide (100 mg), heated to 50 °C for 16 hours, 
diluted with ethyl acetate (200 mL), washed with water (1 00 mL) and brine (50 mL), dried 
(MgSC>4), filtered, and concentrated to provide the desired product. 

10 Example 434D 

4-(V2-azido- 1 -(rphenylthio)methyl)ethyl)amino)-N-(( r 4 , -fluoro- 1 , 1 -biphenvM-yflcarbonvlV 

3 -nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 434C for Example 1C in 
Example ID. MS (ESI(-)) m/e 605 (M-H)'; ! H NMR (300 MHz, DMSO-c^) 8 8.59 (d, 1H), 
15 8.42 (d, 1H), 7.97 (d, 2H), 7.92 (dd, 1H), 7.78 (m, 4H), 7.35-7.1 (m, 7H), 4.34 (m, 1H), 3.82 
(dd, 1H), 3.69 (dd, 1H), 3.37 (m, 2H). 

Example 435 

tert-butvl (3R)-3-(( r 4-f(((4 , -fluoro-l J^biphenvl^vncarbonvnamino^sulfonvn^- 
20 nitrophenvl)amino)-4-(phenvlthio)butanoate 

The desired product was prepared by substituting Example 122D for Example 1C in 
Example ID. MS (ESI(-)) m/e 664 (M-H)"; *H NMR (300 MHz, methanol^) 5 8.73 (d, 
1H), 8.58 (d, 1H), 7.95 (dd, 1H), 7.93 (d, 2H), 7.70 (m, 4H), 7.28 (m, 2H), 7.23-7.12 (m, 5H), 
6.98 (d, 1H), 4.40 (m, 1H), 2.78 (m, 2H), 1.36 (s, 9H), remaining two protons are buried 
25 under solvent peaks (3.35-3.28 ppm). 

Example 436 
8-(4-(((f3-nitro-4-(V2- 
(phenylthio)ethyPamino)phenyl)sul^ 
30 acid 



Example 43 6 A 
methyl S-rftrifluoroacetvDoxy^quinoline^-carboxylate 
The desired product was prepared by substituting methyl 8-hydroxyquinoline-2- 
35 carboxylate for vanillin in Example 122H. 

Example 43 6B 
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S^(4-((((3^iiro^((2^ 

(phenvlthio)ethyDamm^ 

acid 

The desired product was prepared by substituting Example 43 6A for Example 3 89 A 
in Example 389B. MS (ESI(-)) m/e 627 (M-H)~; l U NMR (400 MHz, DMSO-d 6 ) 5 8.8.77 (t, 
1H), 8.66 (d, 1H), 8.52 (d, 1H), 8.14 (d, 2H), 7.97 (d, 2H), 7.96 (dd, 1H), 7.93 (dd, 1H), 7.87 
(d, 2H), 7.82 (dd, 1H), 7.38 (m, 2H), 7.28 (tt, 2H), 7.22 (d, 1H), 7.19 (tt, 1H), 3.67 9q, 2H), 
3.28 (t, 2H). 

Example 437 

3-(2-methoxv-4 f -(((Y3-nitro-4^ 

1 , 1 '-biphenvl~4~yD-N,N-dimethylpropanamide 
The desired product was prepared by substituting Example 427A and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 661 (M-H)~ 
; *H NMR (300 MHz, DMSO-ck) 6 8.79 (t, 1H), 8.62 (d, 1H), 7.94 (dd, 1H), 7.88 (d, 2H), 
7.57 (d, 2H), 7.37 (m, 2H), 7.30-7.14 (m, 5H), 7.02 (d, 1H), 6.92 (dd, 1H), 3.76 (s, 3H), 3.67 
(q, 2H), 3.28 (d, 2H), 2.95 (s, 3H), 2.85 (t, 2H), 2.83 (s, 3H), 2.64 (t, 2H). 

Example 438 

N-((4 , -(hydroxymethvl)-2 , -methoxv- 1 , 1 '-biphenvl-4-vl)carbonvl)-3-nitro-4-((2- 
(phenvlthiolethyDaminolbenzenesulfonamide 

Example 43 8 A 

methyl 4 , -(((tert-butvl(dimethyl)silvl)oxv)methvl)-2 , -methoxv- 1 , 1 -biphenvM-carboxvlate 
A solution of Example 417A (136 mg, 0.50 mmol), tert-butyldimethylsilyl chloride 
(91 mg, 0.60 mmol), and N,N-diisopropylethylamine (129 mg, 1.0 mmol) in dichloromethane 
(5 mL) at room temperature was stirred for 3 hours, and filtered through a pad of silica gel. 
The pad was rinsed with ether and the combined solutions were concentrated to provide the 
desired product. 

Example 43 8B 

N-((4 -rhydroxvmethvlV2 , -methoxy- 1 , 1 , -biphenvl-4-yncarbonyl)-3-nitro-4-f (2- 
(phenvlthio) ethvD aminolbenzenesulfonamide 

A mixture of Example 438A (0.50 mmol) and 1M LiOH (0.60 mL) in THF (2 mL) 
was heated to 50 °C, stirred for 3 hours, concentrated, dissolved in DMF (5 mL), and treated 
with a mixture of Example 77B (211 mg, 0.60 mmol), EDCI (193 mg, 1.0 mmol), and 
DMAP (50 mg). The mixture was stirred for 16 hours, treated with 1M HF (3 mL), stirred 
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for 3 hours, diluted with ethyl acetate (100 mL), washed sequentially with 1M HC1 (10 mL), 
water (20 mL), and brine (10 mL), dried (MgS0 4 ), filtered, and concentrated The 
concentrate was purified by flash column chromatography on silica gel with 50-100% ethyl 
acetate/hexanes to provide the desired product. MS (ESI(-)) m/e 592 (M-H)~; ! H NMR (300 
MHz, DMSO-d6) 5 8.79 (t, 1H), 8.62 (d, 1H), 7.92 (dd, 1H), 7.89 (d, 2H), 7.54 (d, 2H), 7.37 
(m, 2H), 7.28 (m, 3H), 7.18 (tt, 1H), 7.06 (s, 1H), 6.97 (d, 1H), 4.54 (s, 2H), 3.76 (s, 3H), 
3.66 (q, 2H), 3.20 (t, 2H). 

Example 439 

N-(4-f 1 -benzyl- 1 .2,3 ,6-tetrahvdropvridin-4-vl > )benzovn-3-nitro-4-r(2- 
(phenylthio)ethynamino)benzenesulfonamide 

Example 439A 
1 -benzyl- 1 ,2,3 ,6-tefrahvdropyridin-4-yl trifluoroacetate 
The desired product was prepared by substituting l-benzyl-4-piperidone for 4-tert- 
butylcyclohexanone in Example 5A. 

Example 439B 

methyl 4-( 1 -benzyl- 1 ,2,3 ,6-tetrahydropyridin-4-yl)benzoate 
The desired product was prepared by substituting Example 43 9A for Example 5 A in 
Example 5B. MS (DCI (+)) m/e 308 (M+H) + . 

Example 439C 

N-(4-( 1 -benzyl- 1,2,3, e-telrahydropyridin^-ynbenzoyD-S-nitro^-f (2- 
(phenvlthio) ethvD amino^benzenesulfonamide 
The desired product was prepared by substituting Example 439B for Example 230B 
in Example 230C MS (ESI(-)) m/e 627 (M-H)~ ; *H NMR (300 MHz, DMSO-ds) 5 8.55 (br 
t, 1H), 8.50 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.55 -7.15 (m, 12H), 7.00 (d, 1H), 6.35 (s, 
1H), 4.21 (s, 2H), 3.65 (m, 2H), 3.52-2.50 (m, 10H). 

Example 440 

N-(4-( 1 -butyl- 1 H-benzimidazol-5-yDbenzoyl)-3 -nitro-4-((2- 
(phenylthio)ethvDamino)benzenesulfonamide 

Example 440A 
5-bromo- 1 -butyl- 1 H-benzimidazole 
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The desired product was prepared by substituting Example 166B and formic acid for 
Example 343A and valeric acid, respectively, in Example 343B. 



Example 440B 

5 N'(4-(l-butvl-lH-benzimidazol-5-vnbenzovn-3~nitro-4-(f2- 

( r phenvlthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 440A and Example 214E 
for 6-bromo indole and 4-(dihydroxyboryl) benzoic acid, respectively, in Example 4A. MS 
(ESI) m/e 628, 630 (M-H)\ (M+H) + ; *H NMR (300 MHz, DMSO-d^) 6 0.91 (t, 3H), 1.25 (qt, 
10 2H), 1.79 (tt, 2H), 3.28 (t, 2H), 3.61 (dt, 2H), 4.27 (t, 2H), 6.99 (d, 1H), 7.19 (tt, 1H), 7.30 
(td, 2H), 7.39 (dd, 2H), 7.47-7.62 (m, 3H), 7.66 (t, 2H), 7.88 (dd, 1H), 7.92-7.98 (m, 2H), 
8.26 (s, 1H), 8.52 (d, 1H), 8.53 (t, 1H). 

Example 441 

15 2-(2-methoxy-4 , -((((3-nitro-4-(Y2^ 

1 , 1 MriphenvM-vl VN,N-dimethvlacetamide 

Example 441 A 

methyl 4 t -(2-(dimethvlamino > )-2-oxoetlivn-2 -methoxv- 1 , 1 -biphenvl-4-carboxylate 
20 The desired product was prepared by substituting dimethylamine for 1- 

methylpiperazine in Example 328B. 

Example 44 IB 

2-(2-methoxv-4'-((((3-nitro-4-(f2-fc^ 

25 1 , 1 M3iphenvl-4-vl)-N,N-dimethvlacetamide 

The desired product was prepared by substituting Example 441 A and Example 77B 
for Example 5C and Example 3A, respectively, in Example 5D. MS (ESI(-)) m/e 647 (M-H)~ 
; *H NMR (300 MHz, DMSO-c^) 5 8.79 (t, 1H), 8.62 (d, 1H), 7.93 (dd, 1H), 7.88 (d, 2H), 
7.57 (d, 2H), 7.47 (m, 2H), 7.30-7.15 (m, 5H), 6.99 (d, 1H), 6.89 (dd, 1H), 3.74 (s, 3H), 3.73 

30 (s, 2H), 3.67 (q, 2H), 3.26 (d, 2H), 3.03 (s, 3H), 2.84 (s, 3H). 

Example 442 
8-f 4-( (((4-( ( 2-adamantvlmethvDamino V3- 
nitrophenyDsulfonvnamino)carbonvDphenvnquinoline-2-carboxylic acid 
35 The desired product was prepared by substituting Example 43 6 A and Example 255 A 

for Example 389A and Example 108A, respectively, in Example 389B. MS (ESI(-)) m/e 639 
(M-H)-; ! H NMR (400 MHz, DMSO-d*) 5 8.69 (d, 1H), 8.62 (d, 1H), 8.57 (t, 1H), 8.14 (d, 
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2H), 7.97 (m, 3H), 7.93 (dd, 1H), 7.87 (d, 2H), 7.73 (dd, 1H), 7.36 (d, 1H), 3.19 (d, 2H), 1.98 
(m, 3H), 1.72-1.55 (m, 12H). 



Example 443 

5 4-(Y2-(benzvloxv)- 1 -(( r phenylthio)methynethynaminoVN-((4 t -fluoro-l , 1 '-biphenvl-4- 

vl)carbonvlV3-nitrobenzenesulfonamide 

Example 443 A 
methyl O-benzvl-N-ftert-butoxvcarbonynserinate 
10 A mixture of BOC-DL-Ser-OMe (434 mg, 2.0 mmol), benzyl bromide (513 mg, 3.0 

mmol), and silver oxide (695 mg, 3.0 mmol) in dichloromethane (10 mL) at room 
temperature was stirred for 2 days, filtered, and concentrated. The concentrate was purified 
by flash column chromatography on silica gel with 20% ethyl acetate/hexanes to provide the 
desired product. MS (ESI(-)) m/e 308 (M-H)". 

15 

Example 443B 
tert-butvl 2-(benzvloxy>- 1 -(hvdroxvmethvl) ethvlcarbamate 
The desired product was prepared by substituting Example 443 A for Example 175 A 
in Example 175B. MS (ESI(-)) m/e 280 (M-H)". 

20 

Example 443 C 

tert-butvl 2-(benzyloxv)- 1 -(fphenvlthio^methvnethvlcarbamate 
The desired product was prepared by substituting Example 443B for Example 122A 
in Example 122B. MS (ESI(-)) m/e 372 (M-H)". 

25 

Example 443 D 

4-f(2-(benzvloxvM-((phenvltM^ 
The desired product was prepared by substituting Example 443 C for Example 180 A 
in Example 180B. MS (ESI(-)) m/e 472 (M-H)'. 

30 

Example 443E 

4-(Y2-fbenzvloxvV 1 ■((phenvlthio)methvl)ethvl > )aminoVN-((4'-fluoro-l , 1 '-biphenvl-4- 

vncarbonvl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 443 D for for Example 1C 
35 in Example ID. MS (ESI(-)) m/e 670 (M-H)'; ! H NMR (500 MHz, DMSO-ck) 5 8.61 (d, 

1H), 8.60 (d, 1H), 7.97 (d, 2H), 7.79 (dd, 1H), 7.79 (m, 4H), 7.35-7.26 (m, 8H), 7.23 (m, 3H), 
7.16 (m, 1H), 4.50 (s, 2H), 4.27 (m, 1H), 3.73 (dd, 1 H), 3,67 (dd, 1H), 3.38 (m, 2H). 
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Example 445 

N-((4-(2-hvdroxyethvlV2'-methoxv-^ ,r-biphenvl-4-vncarbonvl > >-3-nitro-4-(f2- 
(phenvlthio^ethvDamino^benzenesulfonamide 

5 

Example 44 5 A 
methyl 2'-methoxv-4 , -vinvl- 1 , 1 -biphenvl-4-carboxylate 
A suspension of methyltriphenylphosphonium bromide (785 mg, 2.2 mmoL) in THF 
(5 mL) was treated with 1M lithium bis(trimethylsilyl) amide in THF (2.2 mL), stirred for 30 
10 minutes, treated with a solution of Example 1221 (540 mg, 2.0 mmol) in THF (2 mL), stirred 
for 1 hour, and filtered through a pad of silica gel (20 g). The pad was rinsed with 1 : 1 
ether/dichlormethane and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 20-50% dichloromethane/hexanes to provide the desired 
product. 

15 

Example 44 5B 

methyl 4 , -(2-hydroxyethvD-2 -methoxv-L 1 -biphenvl-4-carboxylate 
A solution of Example 445 A (228 mg) and 1M borane in THF (1 .2 mL) in THF (2 
mL) at room temperature was stirred for 5 hours, and treated sequentially with 2M sodium 
20 carbonate (1 mL) and 33% hydrogen peroxide (1 mL). The mixture was heated to 60 °C for 
1 hour, diluted with ethyl acetate (100 mL), washed with water (45 mL) and brine (10 mL), 
dried (MgSC>4), filtered, and concentrated The concentrate was purified by flash column 
chromatography on silica gel with 20-40% ethyl acetate/hexanes to provide the desired 
product. 

25 

Example 445C 

methyl 4'-f 2-f (tert-butylf dimethyl > )silynoxv)ethvlV2 , -methoxv-L 1 '-biphenyM-carboxvlate 
The desired product was prepared by substituting Example 445B for Example 417A 
in Example 43 8 A. 

30 

Example 44 5D 

N-( ( 4'-(2-hvdroxvethvlV2 -methoxv-L 1 , -biphenvl-4-vncarbonvlV3-nitro-4-((2- 

(phenylthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 445C for Example 43 8 A 
35 in Example 438B. MS (ESI(-)) m/e 606 (M-H)"; l H NMR (300 MHz, DMSO-d*) 5 8.64 (t, 
1H), 8.56 (d, 1H), 7.90 (dd, 1H), 7.88 (d, 2H), 7.46 (d, 2H), 7.38 (m, 2H), 7.30 (m, 2H), 7.20 
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(m, 2H), 7.10 (d, 1H), 6.97 (d, 1H), 6.88 (dd, 1H), 4.65 (t, 1H), 3.76 (s, 3H), 3.64 (m, 4H), 
3.20 (t, 2H),2.75(t, 2H). 



Example 446 

5 N-r(2'-methoxv-4'-(2-methoxvethvn- 1 3 1 '>biphenyl-4~vncarbonvlV3-nitro~4-((2- 

(phenylthio^ethvDamino^benzenesulfonamide 

Example 446A 

methyl 2'-methoxv-4 , -(2-methoxvethvl)-l . 1 '-biphenvl-4-carboxylate 
10 The desired product was prepared by substituting Example 445B for Example 417A 

in Example 417B. 



Example 446B 

N-((2 , -methoxv-4 , -(2->methoxvethvlVL 1 -biphenvl-4>vncarbonvlV3-nitro-4-(r2- 
15 (phenvlthio)ethvl)amino)benzenesulfonamide 

The desired product was prepared by substituting Example 446A and Example 77B 
for Example 5C and Example 3 A, respectively, in Example 5D. MS (ESI(-)) m/e 620 (M-H)~ 
; *H NMR (300 MHz, DMSO-c^) 5 8.64 (t, 1H), 8.56 (d, 1H), 7.90 (dd, 1H), 7.88 (d, 2H), 
7.46 (d, 2H), 7.38 (m, 2H), 7.30 (m, 2H), 7.20 (m, 2H), 7.10 (d, 1H), 6.97 (d, 1H), 6.88 (dd, 
20 1H), 3.78 (s, 3H), 3.64 (m, 4H), 3.44 (m, 2H), 3.28 (t, 23 H), 3.13 (m, 2H), 3.08 (m, 2H), 2.69 
(m, 2H), 2.03 (m, 2H), 1.53 (m, 2H). 



Example 447 
KN-diisopropyl-4-( 4-( (((3-nitro-4-(Y2- 
25 (phenvlthio)ethvl)amino)phenyD^ 

1 ( 2H)-carboxamide 

The desired product was prepared by substituting diisopropylcarbamyl chloride for 4- 
morpholinecarbonyl chloride in Example 317. MS (ESI(-)) m/e 664 (M-H)~; *H NMR (300 
MHz, DMSO-c^) 6 8.78 (br t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.40-7.15 (m, 
30 8H), 6.20 (d, 1H), 3.70 (m, 2H), 2.40-1.20 (m, 10H), 0.85 (2s, 12H). 

Example 448 

N-(4-(2-butvl- 1 -fcyclohexvlmethvlV 1 H-benzimidazol-5-vl)benzoyl)-3-nitro-4-((2- 
(pheny lthio) ethyl) amino)benzenesulfonamide 



35 



Example 44 8 A 
5-bromo-2-butvl- 1 -(cvclohexylmethvlV 1 H-benzimidazole 



-245- 



The desired product was prepared by substituting Example 430A for Example 343 A 
in Example 343B. 



Example 448B 

4-(2-butvl- 1 -(cvclohexvlmethvlV 1 H-benzimidazol-5-vl)benzoic acid 
The desired product was prepared by substituting Example 448A for 6-bromoindole 
in Example 4A. 

Example 448C 

N-(4-(2-butyl- 1 -(cvclohexvlmethvlV 1 H-benzimidazol-5-vDbenzovD-3-ni1xo-4-(r2- 
(phenvlthio)ethvDamino)benzenesulfonamide 
The desired product was prepared by substituting Example 448B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 724, 726 (M- 
H)", (M+H) + ; l H NMR (300 MHz, DMSO-ds) 5 0.96 (t, 3H), 1.03-1.55 (m, 5H), 1.45 (qt, 
2H), 1.47-1.73 (m, 5H) 1.82 (m, 3H), 2.86 (t, 2H), 3.27 (t, 2H), 3.63 (dt, 2H), 4.06 (d, 2H), 
7.08 (d, 1H), 7.19 (tt, 1H), 7.29 (td, 2H), 7.39 (dd, 2H), 7.53 (dd, 1H), 7.60 (d, 1H), 7.71 (d, 
2H), 7.86 (s, 1H), 7.92 (dd, 1H), 7.96 (d, 2H), 8.56 (d, 1H), 8.53 (t, 1H). 

Example 449 
N-(4-(5~chloropvridin-2-vl)benzovlV3-nitro-4-((2- 
(phenylthio)ethvl > )amino > )benzenesulfonamide 
The desired product was prepared by substituting 2,4-dichloropyridine for 2,8- 
bistrifluoromethyl-3-chloroquinoline in Example 319. MS (APCI(+)) m/e 569(M+H) + ; 
(APCI(-)) m/e 567(M-H)"; l H NMR (500 MHz, DMSO-c^) 6 8.78 (t, 1H), 8.74 (d, 1H), 8.63 
(d, 1H), 8.19 (d, 2H), 8.15 (d,lH), 8.05 (dd, 1H), 7.99 (d,2H), 7.94 (dd,lH), 7.36 (dt, 2H), 
7.27 (td, 2H), 7.21 (d, 1H), 7.18 (tt, 1H), 3.68 (q, 2H), 3.25 (m, 2H). 

Example 450 

N-((2 , -methoxy-4 , -(3-morphohn-4-vlpropvlV 1 , 1 , -biphenvl-4-vDcarbonyl)-3-nitro-4-((2- 
(phenvlthio^ethvDamino^benzenesulfonamide 
The desired product was prepared by substituting Example 1220 and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 691 (M-H)~ 
; l H NMR (500 MHz, DMSO-ck) 5 10.15 (br s, 1H), 8.79 (t, 1H), 8.63 (d, 1H), 7.93 (dd, 1H), 
7.88 (d, 2H), 7.57 (d, 2H), 7.37 (m, 2H), 7.26 (m, 3H), 7.23 (d, 1H), 7. 17 (tt, 1H), 7.02 (d, 
1H), 6.92 (dd, 1H), 3.76 (s, 2H), 3.75 (s, 3H), 3.67 (q, 2H), 3.56-3.52 (m, 6H), 3.47 (m, 2H), 
3.26 (d, 2H). 
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Example 451 

N-(Y4'-(3 -hvdroxvpropyl)-2 -methoxy- 1 , 1 -biphenyM-vOcarbonvl^-nitto^-ff 2- 
(phenvlthio)ethvl > )amino > )ben2enesulfonamide 



5 Example 451 A 

methyl 4 t -(3-(rtert-butvl(dimethynsilynoxy)propylV2 > ~methoxv-l J f -biphenvl-4-carboxvlate 

The desired product was prepared by substituting Example 43 1 A for Example 417A 
in Example 43 8 A. 

10 Example 45 IB 

4 f -(3-( r rtert-butyl(dimethvl)silvl)oxv^propylV2 t ~methoxv- 1 . 1 -biphenyM-carboxvlic acid 
A mixture of Example 451A (828 mg, 2.0 mmol) and 1M LiOH (3 mL) in THF (10 
mL) was heated to 50 °C, stirred for 3 hours, diluted with ethyl acetate, washed with 
saturated sodium monobasic phosphate (10 mL), dried (MgSC^), filtered, and concentrated to 
15 provide the desired product. 



Example 45 1C 

N-r(4-(3>hvdroxypropYl)-2 , -methoxy- 1 , 1 l -biphenvl-4-ylkarbonylV3-nitro-4-((2- 
(phenylthio)ethyl > )amino)benzenesulfonamide 

20 A mixture of Example 451B (200 mg, 0.5 mmol), Example 77B (211 mg, 0.60 

mmol), EDCI (193 mg, 1.0 mmol), and DMAP (50 mg) at room temperature was stirred for 
16 hours, treated with 1M HF (3 mL), stirred for 3 hours, diluted with ethyl acetate (100 mL), 
washed sequentially with 1M HC1 (10 mL), water (20 mL), and brine (10 mL), dried 
(MgSC>4), filtered, and concentrated The concentrate was purified by flash column 

25 chromatography on silica gel with 50-100% ethyl acetate/hexanes to provide the desired 

product. MS (ESI(-)) m/e 620 (M-H)"; l H NMR (300 MHz, DMSO-de) 5 8.80 (t, 1H), 8.63 
(d, 1H), 7.93 (dd, 1H), 7.88 (d, 2H), 7.57 (d, 2H), 7.47 (m, 2H), 7.30-7.15 (m, 5H), 6.97 (d, 
1H), 6.88 (dd, 1H), 3.76 (s, 3H), 3.64 (m, 2H), 3.45 (t, 2H), 3.20 (t, 2H), 2.64 (t, 2H), 1.75 
(m, 2H). 

30 

Example 452 

4-(Y5-amino- 1 -f (phenylthio)methvDpentyDaminoVN-r( r 4 l -fluoro- 1 . 1 -biphenyl-4- 

vncarbonylV3-nitrobenzenesulfonamide 
A mixture of Example 345D (30 mg) and 4M HC1 in 1,4-dioxane (3 mL) at room 
35 temperature was stirred for 5 hours and concentrated to provide the desired product as the 
HC1 salt. MS (ESI(-)) rn/e 621 (M-H)"; l H NMR (400 MHz, DMSO-d 6 ) 5 8.57 (d, 1H), 8.31 
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(d, 1H), 7.98 (d,2H), 7.89 (dd, 1H), 7.68 (m, 4H), 7.73 (m, 3H), 7.35-7.13 (m, 7H), 4.12 (m 3 
1H), 3.67 (m, 2H), 2.74 (m, 2H), 1.75(m, 2H), 1.53 (m, 2H), 1.40 (m, 2H). 



Example 453 

(3RV3-((4-(Y((4'-fluoro-L 1 '-biphenyl-4-yl)carbonyDamino)sulfo^ 

N.N-dimethvl-4-(phenvlthio > )butananiide 
The desired product was prepared by substituting Example 122F for Example 1C in 
Example ID. MS (ESI(-)) m/e 635 (M-H)~; l H NMR (500 MHz, methanol^) 5 8.73 (d, 
1H), 8.09 (d, 1H), 7.98 (d, 2H), 7.93 (dd, 1H), 7.67 (m, 4H), 7.32 (m, 2H), 7.18 (m, 4H), 7.01 
(d, 1H), 4.44 (m, 1H) 3 3.35 (m, 2H), 2.95 (dd (1H), 2.87 (s, 3H), 2.86 (s, 3H), 2.82 (dd, 1H). 

Example 454 

N-(4-(2-acetyl-3 -methyl- 1 -benzothien-5-vl)benzovlV3-nitro-4-( r r2~ 
(phenvlthio)ethvnamino)benzenesulfonamide 

Example 4 54 A 
methyl 4-(2-acety 1-3 -methyl- 1 -benzothien-5-yDbenzoate 
The desired product was prepared by substituting l-(5-chloro-3-methyl-l-benzothien- 
2-yl)ethanone for 5-chloro-2-methyl-l,3-in Example 54 A. 

Example 454B 
4-(2-acetyl-3-methvl- 1 -benzothien-5-yfl benzoic acid 
The desired product was prepared by substituting Example 454A for Example 1 A in 
Example IB. MS (ESI(-)) m/e 309(M)\ 

Example 454C 

N-f 4-(2-acetyl-3 -methyl- 1 -benzotiiien-5-vnbenzoyfl-3-nitro-4-(Y2- 
(pheny lthio) ethyl) amino)benzenesulfonamide 
The desired product was prepared by substituting Example 454B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 521 (M-H)" 
; l H NMR (300 MHz, DMSO-cfe) 5 3.26 (t, 2H), 3.60 (dt, 2H), 6.27 (s, 2H), 7.00 (d, 1H), 
7.20 (t, 1H), 7.31 (t, 2H), 7.40 (d, 2H), 7.42 (s, 2H), 7.52 (d, 2H), 7.89 (d, 1H), 7.93 (d, 2H), 
8.51 (d, lH),8.52(t, 1H). 

Example 455 
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tert-butvl 4-f 4-((( f 3 -nitro-4-(V 2^ 
(phenvlthio)ethvnamino)ph^ 

1 f 2H)-carboxvlate 
Example 455 A 

tert-butyl 4-(ftrifluoroacetvfloxy V3 ,6-dihvdropvridine- 1 (2HV carboxvlate 
The desired product was prepared by substituting tert-butyl-4-oxo- 
piperidinecarboxylate for 4-tert-butylcyclohexanone in Example 5A. 

Example 455B 

tert-butvl 4-r4~(methoxycarbonynphenylV3,6-dihvdropvridine- 1 (2HVcarboxylate 
The desired product was prepared by substituting Example 45 5 A for Example 5 A in 
Example 5B. MS (DCI (+)) m/e 318 (M+H) + 

Example 455C 
tert-butvl 4-(4-((Y(3-nitro-4-(V2- 
(phenylthio)ethvl)amino)pheny 

l(2H)-carboxvlate 

A mixture of Example 455B (lg, 3.1 mmol) and LiOH (0.264mg 6.2 mmol) in THF 
(15 mL), methanol (2.5 mL), and water (1.5 mL) was heated to 50 °C for 3 hours and 
concentrated. The concentrate was dissolved in DMF (10 mL) and treated with a mixture of 
Example 77B (1.059g, 3 mmol), EDCI (1.146 g, 6mmol), andDMAP (1.830, 15 mmol) in 
dichloroethane (10 mL), stirred for 16 hours, diluted with ethyl acetate (250 mLO, washed 
sequentially with IN HC1 (50 mL, water (100 mL) and brine (100 mL), dried (MgS0 4 ), 
filtered, and concentrated. The concentrate was purified by flash column chromatography on 
silica gel with 5% methanol/dichloromethane to provide the desired product. MS (ESI(-)) 
m/e 637 (M-H)"; X H NMR (300 MHz, DMSO-ck) 5 8.78 (br t, 1H), 8.60 (d, 1H), 7.92 (dd, 
1H), 7.85 (d, 2H), 7.55 (d, 2H), 7.40-7.15 (m, 6H), 6.35 (m, 1H), 4.21 (d, 2H), 3.65 (m, 2H), 
3.52 (t, 2H), 3.25 (m, 4H), 1.45 (s, 9H). 

Example 456 

3-nitro-4-(Y 2-(phenvlthio)ethvnaminoVN-f 4-(( 1 R.4RV 1 ,7,7-trimethvlbicvclo(2.2. 1 )hept-2- 

en-2-vl)benzoyl > )benzenesulfonamide 
The desired product was prepared by substituting Example 372B for Example 230B 
in Example 230C. MS (ESI(-)) m/e 590 (M-H)"; *H NMR (300 MHz, DMSO-c^) 5 8.78 (br 
t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.40-7.15 (m, 8H), 6.20 (d, 1H), 3.70 (m, 
2H), 2.40 (t, 1H), 1.95 (m, 2H), 1.65 (m, 2H), 1.25 (m, 4H), 1.05 (s, 3H), 0.85 (2s, 6H). 
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Example 457 

3-( ( 4-((Y(4'-fluoro- 1 . 1 , -biphenvM-vlkarbonvl)amino)sulfonvlV2-nitrophenvnamino )-KN- 

dimethvl-4~(phenvlthio > )butanamide 



Example 457A 
3-(Y4-(aminosulfonvlV2-nitrophenvl)aminoV^ 

The desired product was prepared by substituting Fmoc-DL-Asp(OtBu)-OH for 
Fmoc-D-Asp(OtBu)-OH in Examples 122A-F. 

10 

Example 457B 

3-f (4-(Y(Y 4 f -fl uoro- 1 a 1 -biphenvM-vncarbonvnamino^sulfonvD^-nitrophenvnaminoVN^N- 

dimethvl-4-(phenvlthio)butanamide 
The desired product was prepared by substituting Example 457A for Example 1C in 
15 Example ID. MS (ESI(-)) m/e 635 (M-H)~; *H NMR (500 MHz, methanol^) 5 8.73 (d, 

1H), 8.09 (d, 1H), 7.98 (d, 2H), 7.93 (dd, 1H), 7.67 (m, 4H), 7.32 (m, 2H), 7.18 (m, 4H), 7.01 
(d, 1H), 4.44 (m, 1H), 3.35 (m, 2H), 2.95 (dd (1H), 2.87 (s, 3H), 2.86 (s, 3H), 2.82 (dd, 1H). 

Example 458 

20 methyl N-(4-(Y((4'-fluoro- 1 , 1 -biphenvM-vftcarbonvD amino) sulfonviy2-nitrophenvlVS- 

phenvlcvsteinate 

The desired product was prepared by substituting Example 434A for Example 1C in 
Example ID. MS (ESI(-)) m/e 608 (M-H)~ ; *H NMR (300 MHz, DMSO-ds) 5 8.70 (d, 1H), 
8.51 (d, 1H), 7.96 (d, 2H), 7.90 (dd, 1H), 7.75 (m, 3H), 7.66 (d, 2H), 7.32-7.25 (m, 4H), 7.20- 
25 7.00 (m, 4H), 5.04 (m, 1H), 3.70-3.57 (m, 2H), 3.59 (s, 3H). 

Example 459 

N-f 4-(4,4-dimethvlpiperidin- 1 -vDbenzoYl)-3-nitro-4-(f 2- 
(phenvlthio)ethvnamino)benzenesulfonamide 
30 The desired product was prepared by substituting Example 1 19C and Example 77B 

for Example IB and Example 1C, respectively, in Example ID. MS(ESI(+)) m/e 569 
(M+H) + ; *H NMR (300 MHz, DMSO-d*) 5 1 1.96 (s, 1H), 8.77 (t, 1H), 8.60 (d, 1H), 7.91 
(dd, 1H), 7.72 (d, 2H), 7.37 (m, 2H), 7.28-7.12 (m, 4H), 6.92 (d, 2H), 3.67 (m, 1H), 3.32 (m, 
6H), 1.37 (t, 4H), 0.95 (s, 6H). 

35 

Example 461 
-250- 



) 



) 



N-(4-f8-azaspiro(4.5 > )dec-8-vl > )benzovD-3>nitro-4-((2- 
(phenylthio)ethyDamino)benzenesulfonamide 
The desired product was prepared by substituting Example 257C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS(ESI(+)) m/e 569 
(M+H) + ; ^NMROOO MHz, DMSO-de) 6 11.96(s, 1H), 8.77 (t, 1H), 8.51 (d, 1H), 7.88 
(dd, 1H), 7.71 (d, 2H), 7.40 (m, 2H), 7.30 (m, 2H), 7.18 (m, 1H), 7.06 (d, 1H), 6.85 (d, 2H), 
3.62 (m, 2H), 3.30 (m, 6H), 1.59 (m, 4H), 1.48 (m, 8H). 

Example 462 

N-((4 -fluoro- 1 a 1 -biphenvM-vDcarbonvlM-fff 1 R)-3-morpholin-4-yl-3-oxo- 1 - 
(fphenylthio)methyDpropvnaminoV3-nitrobenzenesulfonamide 

Example 462A 
4-f(YlRV3-morpholin-4-vl-3-oxo-l-((phenvk^ 

nitrobenzenesulfonamide 
The desired product was prepared by substituting morpholine for dimethylamine in 
Example 122R 

Example 462B 

N-( ( 4 -fluoro- 1 , 1 Mriphenvl-4-vl)carbonvI)-4-f ( ( 1 R)-3 -morpholin-4-vl-3-oxo- 1 - 
(fphenvltMolmethvnpropvDamino^-S-nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 462A for Example 1C in 
Example ID. MS (ESI(-)) m/e 677 (M-H)"; *H NMR (300 MHz, methanol^) 5 8.79 (d, 
1H), 8.75 (d, 1H), 7.94 (m, 3H), 7.70 (m, 4H), 7.30 (m, 2H), 7.24-7.13 (m, 5H), 7.01 (d, 1H), 
4.50 (m, 1H), 3.62-3.52 (m, 4H), 3.52-3.46 (m, 4H), 3.37 (m, 2H), 3.00 (dd(lH), 2.85 (dd, 
1H). 

Example 463 

N-((2 , -methoxy-4 , -(3-morpholin-4-ylpropyl)- 1 , 1 -biphenyl-4-vl)carbonvlV4-((Y 1 R)-3- 
morphohn-4-vl-l-(Yphenvlthio)methvDprop^ 

Example 463A 
4-((nRV3-morpholin-4-vl-l-(Yphenvlth^ 

The desired product was prepared by substituting Example 462A for Example 122F in 
Example 122G. 

Example 463 B 
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NL((2^ngthox^ 
moipholin-4-vl-l-((phenvlthio)m 
The desired product was prepared by substituting Example 1220 and Example 463 A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 802 (M-H)~ 
5 ; l H NMR (500 MHz, methanol^) 8 8.71 (d, 1H), 7.95 (dd, 1H), 7.90 (d, 2H), 7.52 (d, 2H), 
7.29 (dd, 2H), 7,22 (d, 1H), 7.14 (m 5 3H), 6.96 (d, 1H), 6.95 (s, 1H), 6.89 (d, 1H), 4.15 (m, 
1H), 3.88 (m, 4H), 3.78 (s, 3H), 3.76 (m, 4H), 3.37 (dd, 1H), 3.24 (m, 4H), 3.11 (m, 2H), 
2.94-2.80 (m, 4H), 2.76 (t, 2H), 2.21 (m, 1H), 2.08 (m, 3H). 

10 Example 464 

N-(4-( 1 -(2-morpholin-4-ylethvD- 1 H-benzimidazol-S-vDbenzoyn-S-nitro^^f 2- 
(phenvlthio^ethyDamino^benzenesulfonamide 

Example 464A 

15 4-bromo-N 1 -(2-morpholin-4-ylethvnbenzene- 1 .2-diamine 

The desired product was prepared by substituting 4-(2-aminoethyl)morpholine for 
butylamine in Examples 166 A and 166B. 

Example 464B 

20 5-bromo- 1 -(2-morpholin-4-vlethvlV 1 H-benzimidazole 

The desired product was prepared by substituting Example 464A for Example 349A 
in Example 349B. 

Example 464C 

25 N-(4-(l-(2-morpholm-4-ylethy 

rphenylthio)ethyl)amino^benzenesulfonamide 
The desired product was prepared by substituting Example 464B and Example 214E 
for 6-bromoindole and 4-(dihydroxyboryl)benzoic acid, respectively, in Example 4. MS 
(ESI) m/e 685, 687 (M-H)", (M+H) + ; *H NMR (300 MHz, DMSO-d^) 5 2.46 (t, 4H), 2.72 (t, 
30 2H), 3.28 (t, 2H), 3.55 (t, 4H), 3.62 (dt, 2H), 4.39 (t, 2H), 7.02 (d, 1H), 7.20 (tt, 1H), 7.30 (t, 
2H), 7.40 (d, 2H), 7.58 (dd, 1H), 7.66 (d, 2H), 7.70 (d, 1H), 7.91 (dd, 1H), 7.95 (d, 1H), 7.97 
(d, 2H), 8.27 (s, 1H), 8.52 (t, 1H), 8.55 (d, 1H). 

Example 465 

35 N-( (2 , -methoxv-4 , -(3-morpholin-4-vlpropvlV 1 , 1 '-biphenvM-vlkarbonvrM-fff 1 RV3-(4- 
methvlpiperazin- 1 -vD-3-oxo- 1 -rrphenvlthio)methvnpropynamino)-3- 

nitrobenzenesulfonamide 
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Example 465A 

4-(( ( 1 RV3-(4-methvlpiperazin- 1 -vP-3-oxo- 1 -(( phenvlthio)methynpropvnaminoV3- 

nitrobenzenesulfonamide 
5 The desired product was prepared by substituting 1 -methylpiperidine for 

dimethylamine in Example 122F. 

Example 465B 

N-((2 , -methoxy-4-(3-morpholin-4-vlpropylV 1 a 1 '-biphenvl-4-vDcarbonvfl-4-(( ( 1 RV3-(4- 
10 methylpiperazin- 1 -vP-3-oxo- 1 -(( r phenvlthio)methyl)propyl > )amino)-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 1220 and Example 465A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(-)) m/e 829 (M-H)" 
; *H NMR (500 MHz, methanol-dU) 8 8.71 (d, 1H), 7.95 (dd, 1H), 7.90 (d, 2H), 7.52 (d, 2H), 
15 7.29 (dd, 2H), 7.22 (d, 1H), 7.14 (m, 3H), 6.96 (d, 1H), 6.95 (s, 1H), 6.89 (d, 1H), 4.40 (m, 

1H), 3.78 (s, 3H), 3.76 (m, 4H), 3.52 (m, 4H), 3.37 (dd, 1H), 3.20 (s, 3H), 2.95 (dd, 1H), 2.68 
(m, 4H), 2.58 (m, 4H), 2.50 (m, 4H), 2.18 (m, 2H), 1.90 (m, 2H). 

Example 466 

20 N-(4-(4,4-dimethvlpiperidin- 1 - vl)benzovl)-4-((( 1 R)-3 -(4-methylpiperazin- 1 -yl)-3-oxo- 1 - 
((phenylthio)methYDpropYl)amino)'3~nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 1 19C and Example 465A 
for Example IB and Example 1C, respectively, in Example ID. MS(ESI(+)) m/e 709 
(M+H) + ; ! H NMR (500 MHz, methanol^) 5 8.71 (d, 1H), 8.65 (d, 1H), 7.90 (dd, 1H), 7.77 
25 (d, 2H), 7.31 (m, 2H), 7.17 (m, 3H), 6.88 (m, 3H), 3.82 (m, 1H), 3.53 (m, 4H), 3.33 (m, 4H), 
3.05 (m, 1H), 2.95 (dd, 1H), 2.83 (m, 2H), 2.40 (m, 4H), 2.25 (s, 3H), 1.47 (m, 4H), 0.97 (s, 
6H). 

Example 467 

30 4-(Y( 1 RV5-amino- 1 -( rphenylsulfonyDmethvnpentyl) amino VN-((2 , -methoxv->4 -(3-morpholin- 
4-vlpropviy 1 3 1 , -biphenvl-4-yncarbonyl)-3-nitrobenzenesulfonamide 
A mixture of Example 194 (100 mg) in acetonitrile (5 mL) and saturated aqueous 
sodium periodate (3 mL) at room temperature was stirred for 3 days and concentrated. The 
concentrate was purified by flash column chromatography on silica gel with 0-3 % 
35 concentrated aqueous ammonia in 1 : 1 isopropanol/dichloromethane, and purified a second 
time by reverse phase column chromatography with 0-100% acetonitrile/water to provide the 
desired product. MS (ESI(-)) m/e 792 (M-H)"; *H NMR (500 MHz, DMSO-c^) 5 8.41 (1H), 



7.92 (d, 2H), 7.84 (m,2H), 7.65 (d, 2H), 7.56 (m, 3H), 7.41 (m, 3H), 7.20 (d, 1H), 6.96 (d, 
1H), 6.95 (s, 1H), 6.87 (d, 1H), 4.24 (m, 1H), 4.05 (dd, 1H), 3.63 (m, 4H), 2.72 (m, 2H), 2.63 
(t, 2H), 1.86 (m, 2H), 1.70 (m, 2H), 1.48 (m, 2H), 1.33 (m, 2H). 



Example 468 

N-(4-(5-(3-morpholin-4-^ 

(phenylthio)ethyl)amino)benzenesulfonamide 

Example 46 8 A 

methyl 4-(5-(3~morpholin~4-vl-3-oxopropynquinolin-8-vl N >benzoate 
The desired product was prepared by substituting morpholine for 1 -methylpiperazine 
in Example 201 J. 

Example 468B 

methyl 4-(5-(3-morpholin-4-vlpropynquinolin-8-yl)benzoate 
The desired product was prepared by substituting Example 468A for Exairple 362A 
in Example 248A. 

Example 468C 
4-(5-( r 3-morpholin-4-ylpropyl > )quinolin-8-yl)benzoic acid 
The desired product was prepared by substituting Example 468B for Example 1 A in 
Example IB. 

Example 468D 

N-(4~(5-(3-morpholin^-vlpropyl)quinolin-8-yl)benzoylV3-nitro-4-((2- 
fphenylthiolethyDaminolbenzenesulfonamide 
The desired product was prepared by substituting Example 468C and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 710, 712 (M- 
H)", (M+H) + ; *H NMR (300 MHz, DMSO-ck) 5 2.02 (m, 2H), 2.98 (m, 4H), 3.15 (t, 2H), 
3.28 (t, 2H), 3.31 (t, 2H), 3.63 (dt, 2H), 3.72 (m, 4H), 7.06 (d, 1H), 7.20 (tt, 1H), 7.31 (tt, 
2H), 7.40 (dt, 2H), 7.54-7.64 (m, 4H), 7.71 (d, 1H), 7.92 (dd, 1H), 7.96 (d, 2H), 8.56 (d, 1H), 
8.61 (dd, 1H), 8.90 (dd, 1H). 

Example 469 
tert-butvl r-r4-(f(f3-nitro-4-((2- 
(phenylthio)ethyl)amino)phenyl^^ 

carboxylate 
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The desired product was prepared by substituting 4-(r-(tert-butoxycarbonyl)-4,4- 
bipiperidin- 1 -yl) benzoic acid and Example 77B for Example IB and Example 1C, 
respectively, in Example ID. MS (ESI(-)) m/e 722 (M-H)~; l H NMR (500 MHz, DMSO-c^) 
5 8.72 (t, 1H), 8.58 (d, 1H), 7.90 (dd, 1H), 7.72 (d, 2H), 7.37 (d, 2H), 7.25 (t, 2H), 7.19-7.14 
5 (m, 2H), 6.89 (d, 2H), 3.93 (br t, 4H), 3.66 (q, 2H), 3.28 (t, 2H), 2.74 (t, 2H), 2.66-2.54 (m, 
2H), 1.68 (dd, 4H), 1.38 (s, 9H), 1.24-1.17 (m, 4H), 1.07-0.96 (m, 2H). 

Example 470 

3-nitro-N-( r 4-(4-(phenylsulfonyl > )piperazin- 1 -vDbenzovlV4-((2- 
10 (phenvlthio)ethvDamino)benzenesulfonamide 

The desired product was prepared by substituting benzenesulfonyl chloride for 2- 
methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 680 (M-H)~; *H NMR (500 
MHz, DMSO-d6) 5 12.01 (s, 1H), 8.75 (t, 1H), 8.59 (d, 1H), 7.90 (dd, 1H), 7.78-7.63 (m, 
7H), 7.36 (d, 2H), 7.25 (t, 2H), 7.19-7.14 (m, 2H), 6.91 (d, 2H), 3.66 (q, 2H), 3.39-3.42 (m, 
15 4H), 3.28 (t, 2H), 3.01-2.97 (m, 4H). 

Example 471 

4-((( 1 RV5-((aminocarbonyDamino)- 1 -( (phenvlthio)methvDpentvn amino VN-f 4-(8- 
azaspiro(4.5)dec-8-yl)benzovl)-3-nitrobenzenesulfonamide 

20 A solution of Example 287 (60mg, 0.1 mmol) and potassium cyanate (20mg, 0.25 

mmol) in methanol (1 mL) was stirred at 55 °C for 1.5 hours, cooled to room temperature, 
treated with water, and extracted with dichloromethane. The combined extracts were washed 
with saturated sodium bicarbonate, dried (MgS04), filtered, and concentrated. The 
concentrate was purified by reverse phase HPLC with 0-100% acetonitrile/water containing 

25 0. 1% TFA to provide the desired product. MS (ESI(+)) m/e 709 (M+H) + ; *H NMR (500 
MHz, DMSO-da) 5 1 1.97 (s, 1H), 8.53 (d, 1H), 8.32 (d, 1H), 7.85 (dd, 1H), 7.73 (d, 2H), 
7.25-7.10 (m, 6H), 6.93 (d, 2H), 5.90 (s, 1H), 4.10 (m, 1H), 3.34 (m, 6H), 2.91 (t, 2H), 1.75 
(m, 2H), 1.59 (m, 4H), 1.42 (m, 8H), 1.34 (m, 4H). 

30 Example 472 

tert-butvl 4-(f4-f((4-(8-azaspiro(4.5Mec-8-vDte 

4-((phenvlthio)methvl)piperidine- 1 -carboxylate 

Example 472A 

35 tert-butvl 4-(((9H-fluoren-9-vlmethoxv)carbonvDamino V4-(hvdroxvmethvDpiperidine- 1 - 

carboxylate 
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The desired product was prepared by substituting l-(tert-butoxycarbonyl)-4-(((9H- 
fluoren-9-ylmethoxy)carbonyl)amino)piperidine-4-caiboxylic acid for Fmoc-D-Asp(OtBu)- 
OH in Example 122A. MS (ESI) m/e 451, 453 (M-H)', (M+H) + 



5 Example 472B 

tert-butvl 4-(f 4-(aminosulfonvlV2-nitrophenvl)amino)^^ 1 - 

carboxylate 

The desired product was prepared by substituting Example 472A for Example 122B 
in Example 122D. MS (ESI(-)) m/e 429 (M-H)~. 

10 

Example 472C 

tert-butvl 4-(Y4-(aminosulfonvlV2-nitrophenvnamino )-4-((phenvlthio)methvDpiperidine- 1 - 

carboxylate 

The desired product was prepared by substituting Example 472B for N-(tert- 
15 butoxycarbonyl)-L-serine methyl ester in Example 133 A. MS (ESI(-)) m/e 521 (M-H)~. 

Example 472D 

tert-butvl 4-(Y4-(((4-(8-azaspiro(4.5M^ 

4-((phenvlthio)methyl)piperidine- 1 -carboxylate 

20 The desired product was prepared by substituting Example 472C and Example 257C 

for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 762, 764 (M- 
H)~, (M+H) + ; ! H NMR (300 MHz, DMSO-d*) 5 1.39 (s, 9H), 1.41 (m, 4H), L48 (m, 4H), 
1.59 (m, 4H), 1.79 (dt, 2H), 2.22 (br d, 2H), 2.99 (m, 2H), 3.21 (m, 4H), 3.61 (s, 2H), 3.72 
(br d, 2H), 6.81 (d, 2H), 6.95 (m, 1H), 7.02 (td, 2H), 7.21 (m, 3H), 7.74 (d, 2H), 7.80 (dd, 

25 1H), 8.24 (br s, 1H), 8.41 (d, 1H). 

Example 473 
N-(4-(5-(3-(4-methvlpiperazin-^ 

fphenvlthio^ethynamino^benzenesulfonamide 

30 

Example 473 A 

methyl 4-(5-(3-(4-methvlpiperazin- 1 -vDpropvnquinolin-8-vDbenzoate 
The desired product was prepared by substituting Example 201 J for Example 362A in 
Example 248A. 

35 

Example 473B 

4-(5-(3-(4-methvlpiperazin-l -vDpropyDquinolm-8-vDbenzoic acid 
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The desired product was prepared by substituting Example 473 A for Example 1 A in 
Example IB. 

Example 473 C 

N-(4-(5-(3-(4-methvlpiper^ 

(phenvlthio^ethvnamino^benzenesulfonamide 
The desired product was prepared by substituting Example 473B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 723, 725 (M- 
H)~, (M+H) + ; l H NMR (300 MHz, DMSO-de) 5 1.89 (m, 2H), 2.28 (s, 3H), 2.50 (m, 8H), 
3.12 (t, 2H), 3.27 (t, 2H), 3.29 (t, 2H), 3.61 (dt, 2H), 6.98 (d, 1H), 7.20 (tt, 1H), 732 (tt, 2H), 
7.41 (dd, 2H), 7.52-7.61 (m, 4H), 7.68 (d, 2H), 7.89 (dd, 1H), 7.96 (d, 2H), 8.52 (d, 1H), 8.58 
(dd, 1H),8.89 (dd, 1H). 

Example 474 

N-((2 , -methoxy-4 , -(3>morpholin-4-vlpropvlV 1 , 1 , -biphenvl-4-vncarbonyl)>3-nitro-4-((4- 
((phenyltMo)methvnpiperidin-4-vl)arriino)benzenesulfonamide 
The desired product was prepared by substituting Example 472C and Example 1220 
for Example 1C and Example IB, respectively, in Example ID. The product was treated 
with TFA (5 mL), stirred for 90 minutes, concentrated, and concentrated again to provide the 
desired product. MS (ESI) m/e 758, 760 (M-H)\ (M+H) + ; *H NMR (300 MHz, DMSO-ck) 5 
1.89-2.08 (m, 4H), 2.65 (dt, 2H), 3.00 (m, 2H), 3.22 (br d, 2H), 3.65 (s, 2H), 3.74 (m, 4H), 
3.76 (s, 3H), 6.88 (d, 1H), 6.96 (s, 1H), 7.05 (m, 2H), 7.23 (m, 4H), 7.41 (d, 2H), 7.85 (dd, 
1H), 7.91 (d, 2H), 8.14 (s, 1H), 8.42 (d, 1H). 

Example 475 

4-((Y 1 RV3-f dimethylaminoV 1 -r(phenvlthio)methvDpropvl)amino VN-(4-f 3,3- 

dimethvlpvrrolidin- 1 -vl)benzovl)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 122G and Example 247C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(+)) m/e 626 
(M+H) + ; ! H NMR (500 MHz, DMSO-ds) 5 1 1.92 (s, 1H), 9.42 (s, 1H), 8.55 (d, 1H), 8.30 (d, 
1H), 7.87 (dd, 1H), 7.73 (d, 2H), 7.25-7.10 (m, 6H), 6.50 (d, 2H), 4.18 (m, 1H), 3.40 (m, 4H), 
3.15 (m, 2H), 3.07 (s, 2H), 2.74 (d, 6H), 2.14 (m, 2H), 1.77 (t, 2H), 1.08 (s, 6H). 

Example 476 

4-( ( (I RV3-f dimethvlaminoV l-r(phenvlthio)methvnpropvn amino VN-(4-(4-ethvl-4- 
methvlpiperidin- 1 -vl)benzoylV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 122G and Example 123C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI(+)) m/e 654 
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(M+H) + ; *H NMR (500 MHz, DMSO-de) 5 12.01 (s, 1H), 9.41 (s, 1H), 8.55 (d, 1H), 8.31 (d, 
1H), 7.87 (dd, 1H), 7.73 (d, 2H), 7.25-7.10 (m, 6H), 6.93 (d, 2H), 4.17 (m, 1H), 3.45 (m, 2H), 
3.40 (d, 2H), 3.26-3.10 (m, 6H), 2.74 (d, 6H), 2.14 (m, 2H), 1.38 (m, 4H), 1.28 (m, 2H), 0.90 
(s, 3H), 0.80 (t, 3H). 

5 

Example 477 

N-( 4-(8-azaspiro(4. 5)dec-8-vDbenzo vh-4-(( ( 1 R)-5-(dimethvlaminoV 1 - 
((phenylsulfinynmethvnpentyDaminoVS-nitrobenzenesulfonamide 
A solution of Example 124F (30 mg, 0.04 mmol) and sodium periodate (46 mg, 0.22 
10 mmol) in acetonitrile (0.5 mL), dichloromethane (0.5 mL), and water (0.5 mL) was stirred at 
room temperature for 24 hours, treated with water, and extracted with dichloromethane. The 
combined extracts were dried (MgSC>4), filtered, and concentrated. The concentrate was 
purified by flash column chromatography on silica gel with 80% ethyl acetate/10% 
water/1 0% formic acid to provide the desired product. MS (ESI(+)) m/e 7 10 (M+H) + ; *H 
15 NMR (500 MHz, DMSO-dg) 8 8.50 (d, 0.5H), 8.40 (d, 0.5H), 8.35 (d, 0.5H), 8.21 (s, 1H), 
7.94 (d, 0.5H), 7.90 (dd, 0.5H), 7.82 (dd, 0.5H), 7.71 (d, 2H), 7.70 (d, 1H), 7.55 (m, 2H), 
7.40 (m, 1H), 7.20 (m, 1H), 6.80 (d, 2H), 2.29 (m, 1H), 2.18 (d, 6H), 1.91 (s, 6H), 1.68 (m, 
1H), 1.59 (m, 4H), 1.49 (m, 4H), 1.45-1.30 (m, 6H). 

20 Example 478 

N~l~-((5R)-5-((4-(((4-(8-azaspiro(4.5)dec-8-vnbenzovl)amino)sulfonvn-2- 
nitrophenvl)aminoV6-(phenvhhio)hexvl)-N~2~,N~2~-dimethvlrivcinamide 
A mixture of Example 287 (33 mg, 0.05 mmol), N,N-dimethyglycine (10.3 mg, 0. 10 
mmol), EDCI (20 mg, 0.10 mmol) and HOBT (20 mg, 0. 15 mmol) in DMA (0.6 mL) and 
25 dichloroethane (0.3mL) at room temperature was stirred for 18 hours and concentrated. The 
concentrate was dissolved in 1:1 DMSO/methanol (1 mL) and loaded on a Nova-Pak HR C- 
18, 6 uM, 60A, 40 x 100mm preparative HPLC column (eluted with 10-95% 
acetonitrile/water containing 0.1% TFA). The purified compound was dissolved in 1 : 1 
dichloromethane/methanol (1 mL), treated with 2M HC1 in diethyl ether (1 mL), and 
30 concentrated to provide the hydrochloride salt. MS (ESI) m/e 751 .3, 749.4 (M+H) + , (M-H)"; 
J H NMR (500 MHz, DMSO-de) 8 8.53 (d, 1H), 8.41 ( m, 1H), 8.29 (d, 1H), 7.86 (dd, 1H), 
7.73 (d, 2H), 7.25-7.09 (m, 5H), 6.92 (d, 2H), 4.12 (m, 1H), 3.80 (s, 2H), 3.34 (m, 4H), 3.10 
(d, 2H), 2.75 (s, 6H), 1.78 (m, 2H), 1.60 (m, 4H), 1.52-1.34 (m, 12H). 

35 Example 479 

N-((5R)-5-((4-(((4-(8-azaspiro(4.5)dec-8-yl)benzoyl)amino)sulfonvlV2-nitrophenvnamino')- 

6-(phenylthio)hexvl)cvclopropanecarboxamide 
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The desired product was prepared by substituting cyclopropanecarboxylic acid for 
N,N-dimethyglycine in Example 478. MS (ESI) m/e 734.3, 732.4 (M+H) + , (M-H)~; *H NMR 
(500 MHz, DMSO-d6) 5 8.53 (d, 1H), 8.30 (d,lH), 7.93 (m, 1H),.7.84 (dd, 1H), 7.73 (d, 2H), 
7.25-7.09 (m, 5H), 6.92 (d, 2H), 4.12 (m, 1H), 3.34 (m, 4H), 3.01 (m, 2H), 1.78 (m, 2H), 1.60 
5 (m, 4H), 1.52-1.34 (m, 12H), 0.61-0.56 (m, 5H). 

Example 480 

(4RV4-(Y4-(Y ((2 , -methoxv-4 -(3-morpholin-4-vlpropvn- 1 . 1 '-biphenvl-4- 
yl)carbonyl)amino)sulfonylV2-nitr^ 

10 

Example 480A 

tert-butyl (2E,4RV4-(ftert~butoxvcarbonyDamino)-5-(phenylthio > )pent-2-enoate 
Example 134A (5.74 g, 20.4 mmol) in THF (25 mL) at 0 °C was treated with a 
solution of (tert-butoxycarbonylmethylene)triphenylphosphorane (8.47 g, 22.5 mmol) in THF 
1 5 (25 mL), warmed to room temperature, stirred for 90 minutes, treated with hexanes (50 mL), 
filtered through a pad of silica gel, and concentrated The concentrate was purified by flash 
column chromatography on silica gel with 15% ethyl acetate/hexanes to provide the desired 
product. MS (ESI(-)) m/e 378 (M-H)". 

20 Example 480B 

(4R)-4-((tert-butoxvcarbonvl)amino)-5-rphenylthio)pentanoic acid 
A mixture of Example 480 A (5g, 13.2 mmol) and Wilkinson's catalyst (1 g) in tolune 
(125 mL) was stirred under H2 at 60 °C for 18 hours, cooled, filtered through silica gel, and 
concentrated. The concentrate was dissolved in 3: 1 : 1 THF/water/MeOH ( 1 50 mL), treated 
25 with with a 10- fold excess of LiOH, and stirred for 24 hrs. The mixture was poured into 
saturated NaH 2 PC>4 (200 mL) and extracted three times with ethyl acetate (200 mL). The 
combined extracts were washed with brine, dried (Na2SC>4), filtered, and concentrated to 
provide the desired product. MS (ESI) m/e 324, 326 (M-H)~, (M+H) + . 

30 Example 480C 

tert-butyl ( 1 R)-4-(dimethylaminoV4-oxo- 1 -(( pheny lthio)methyDbutvlcarbamate 
The desired product was prepared by substituting Example 480B for Example 122E in 
Example 122F. MS (ESI) m/e 351, 353 (M-H)', (M+H) + 

35 Example 480D 

(4RV4-ff4-faminosulfonvlV2-mtrophenyflai 
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The desired product was prepared by substituting Example 480C for Example 133 A 
in Examples 133B and 133C. MS (ESI) m/e 451, 453 (M-H)\ (M+H) + . 



Example 480E 

(4R)-4-(( 4-( ( ( ( 2 , -methoxv-4 , -(3-morpholm-4- vlpropvlV 1 , 1 '-bipheny l-4> 
yl)carbonyl)amino)sulfonyl)-2-nitt^ 

The desired product was prepared by substituting Example 480D and Example 1220 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 788, 790 (M- 
H)~, (M+H) + ; ! H NMR (300 MHz, DMSO-d^) 8 1.78 (m, 2H), 1.95 (m, 2H), 2.35 (m, 2H), 
2.40 (t, 4H), 2.62 (t, 2H), 2.82 (s, 3H), 2.96 (s, 3H), 3.30 (dd, 1H), 3.36 (dd, 1H), 3.58 (t, 
4H), 3.76 (s, 3H), 4.07 (m, 1H), 6.85 (d, 1H), 6.95 (d, 2H), 7.18 (t, 2H), 7.23 (t, 2H), 7.31 (d, 
2H), 7.40 (d, 2H), 7.82 (dd, 1H), 7.90 (d, 2H), 7.95 (d, 1H), 8.15 (d, 1H), 8.48 (d, 1H). 

Example 481 

N-((2 , -methoxv-4 t -(3-morpholin-4-vlpropvlV 1 , 1 '-biphenvM-vncarbonvrM-f (( 1 RV3-T4- 
methvlpiperazin- 1 -vlV 1 ^(phenylthio)methyDpropvDamino V3-nitrobenzenesulfonamide 

Example 481 A 

4-((( 1 RV3-(4-methylpiperazin- 1 -vl)- 1 -(( phenvltMo)methvl)propvl)amino)-3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 465A for Example 122F in 
Example 122G. MS (ESI(+)) m/e 480 (M+H) + . 

Example 48 IB 

N-( f 2 t -methoxv-4'-f 3 -morpholin-4-vlpropvlV 1 , 1 ^biphenvl-4-vlkarbonvr)-4-f (f 1 R)-3-(4- 

methvlpiperazin-l-ylM-ffphenvlth^ 

The desired product was prepared by substituting Example 48 1 A and Example 1220 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 815, 817 (M- 
Hf, (M+H) + ; *H NMR (300 MHz, DMSO-d*) 5 1.52 (m, 2H), 1.82 (m, 2H), 2.21 (m, 2H), 
2.40 (t, 4H), 2.48 (t, 2H), 2.80 (m, 4H), 3.04 (m, 4H), 2.98 (dd, 1H), 3.05 (dd, 1H), 3.53 (s, 
3H), 3.58 (t, 4H), 3.62 (s, 3H), 3.91 (m, 1H), 6.65 (d, 1H), 6.78 (m, 2H), 6.95 (t, 1H), 6.99 
(m, 3H), 7.07 (d, 2H), 7.20 (d, 2H), 7.62 (dd, 1H), 7.67 (d, 2H), 8.05 (d, 1H), 8.26 (d, 1H). 

Example 482 

3-(2-methoxv-4 t ^(r(4-f (( 1 RV3-(4-methvlpiperazin- 1 -vlV 1 - 
((phenylthio)methvl)propvl)anri^ 1 -biphenvl-4- 

vlVN^N-dimethvlpropanamide 

-260- 



) 



) 



Example 482A 

4'-(3-rdimethvlamino > )-3-oxopropyl > )-2 , >rnethoxy-L 1 '-biphenyl-4-carboxvlic acid 
The desired product was prepared by substituting Example 427A for Example 1 A in 
5 Example IB. 

Example 482B 

3 -(2-methoxy-4'-((((4-( ( ( 1 RV3-(4-methvlpiperazin- 1 -vD- 1 - 
(fphenvlthiotoethvl)propyfl 1 '-biphenvM- 

10 vD -N.N-dimethy lpropanamide 

The desired product was prepared by substituting Example 482A and Example 481 A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 787, 789 (M- 
H)", (M+H) + ; *H NMR (300 MHz, DMSO-d^ 6 1 .90 (m, 2H), 2.50 (m, 2H), 2.64 (m, 4H), 
2.71 (t, 2H), 2.82 (s, 3H), 2.84 (m, 2H), 2.95 (s, 3H), 3.00 (dd, 2H), 3.34 (s, 3H), 3.36 (m, 
15 4H), 3.76 (s, 3H), 4.18 (m, 1H), 5.21 (t, 1H), 6.90 (d, 1H), 7.01 (s, 1H), 7.14 (m, 2H), 7.21 
(m, 3H), 7.29 (d, 2H), 7.49 (d, 2H), 7.90 (d, 2H), 8.25 (d, 1H), 8.52 (d, 1H). 

Example 483 

3-f 2-methoxv-4'-( ( ((4-((( 1 RV 3-(4-methylpiperazin- 1 -vn-3-oxo- 1 - 
20 ((phenvltMo)methYDpropYl)amino)-3-nitrophenyDsulfonvl)amino)carbonvl)-l , 1 '-biphenyl-4- 

vD-NJSf-dimetiivlpropanamide 
The desired product was prepared by substituting Example 482A and Example 465A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 801, 803 (M- 
H)~, (M+H) + ; *H NMR (300 MHz, DMSO-d<0 5 2.62 (m, 4H), 2.63 (t, 2H), 2.76 (dd, 1H), 
25 2.81 (m, 2H), 2.82 (s, 3H), 2.95 (s, 3H), 3.00 (m, 2H), 3.31 (s, 3H), 3.36 (m, 4H), 3.40 (m, 
1H), 3.76 (s, 3H), 4.34 (m, 1H), 6.83 (d, 1H), 6.99 (s, 1H), 7.19 (t, 2H), 7.25 (t, 2H), 7.32 (d, 
1H), 7.39 (d, 2H), 7.59 (d, 1H), 7.80 (d, 1H), 7.88 (d, 2H), 7.95 (d, 1H), 8.46 (d, 1H), 8.55 (d, 
1H). 

30 Example 484 

4-(Y( 1 RV4-(dimethvlamino V 1 -( (phenvlthio^methvnbutvnaminoVN-f ( 2 , -methoxv-4'-( r 3-( 4- 
methylpiperazin-l-yDpropylVl , 1 , 'biphenvl-4-vl > )carbonylV3"nitrobenzenesulfonamide 

Example 484A 

35 2'-methoxy-4 3-(4-methvlpiperazin- 1 -vDpropvD- 1 a 1 -biphenvl-4-carboxvlic acid 

The desired product was prepared by substituting Example 248A for Example 1 A in 
Example IB. 
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Example 484B 

4-( (( 1 RV4-f dimethvlamino V 1 -( (phenvlthio)methvl ^butynamino)-N-f (2 , -methoxv-4 , -(3-r; 4- 
methvlpiperazin- 1 -yttpropyH- 1 3 1 , ~biphenvl-4-vDcarbonvlV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 484A and Example 489A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 787, 789 (M- 
H)", (M+H) + ; ! HNMR (300 MHz, DMSO-d 6 ) 5 1.53 (m, 4H), 1.75 (m, 2H), 2.18 (s, 3H), 
2.26 (s, 6H), 2.38 (m, 4H), 2.60 (t, 2H), 2.98 (m, 8H), 3.74 (s, 3H), 4.02 (m, 1H), 5.82 (m, 
2H), 6.85 (d, 1H), 6.93 (s, 1H), 6.95 (d, 1H), 7.17 (dd, 2H), 7.25 (td, 2H), 7.33 (dt, 2H), 7.38 
(d, 2H), 7.82 (dd, 1H), 7.88 (d, 2H), 8.15 (d, 1H), 8.46 (d, 1H). 

Example 485 

N~(4-f 4-ethyl-4-methoxvpiperidin- 1 -ynbenzovlVS-nitro^ff 2- 
(phenylthiolethvDamino^benzenesulfonamide 

Example 485A 
tert-butvl 4-ethyl-4-methoxvpiperidine- 1 -carboxylate 
The desired product was prepared by substituting Example 495A for Example 494A 
in Example 494B. 

Example 485B 
4-ethvl-4-methoxypiperidine 
The desired product was prepared by substituting Example 485A for Example 494B 
in Example 494C. 

Example 485C 
tert-butvl 4-(4-ethyl-4-methoxvpiperidin- l-vDbenzoate 
The desired product was prepared by substituting Example 48 5B for Example 494C 
in Example 494D. 

Example 48 5D 
4-(4-ethvl-4-methoxvpiperidin- 1 -vDbenzoic acid 
The desired product was prepared by substituting Example 485C for Example 493A 
in Example 493B. 

Example 485E 
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N-(4-f4-ethyl-4-methoxvpiperidin-l-vl > )benzoyl)-3-nitro-4-r(2" 
fphenYlthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 48 ID and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS(ESI(+)) m/e 599 
5 (M+H) + ; *H NMR (500 MHz, DMSO-de) 8 11.98 (s, 1H), 8.78 (t, 1H), 8.60 (d, 1H), 7.91 
(dd, 1H), 7.73 (d, 2H), 7.37 (d, 2H), 7.28 (m, 2H), 7. 1 8 (m, 2H), 6.93 (d, 2H), 3.65 (m, 4H), 
3.28 (t, 2H), 3.07 (m, 5H), 1.75 (m, 2H), 1.43 (m, 4H), 0.77 (t, 3H). 



Example 486 

10 N-(4-(4-(benzylsulfonyl)pipera2in-l-YnbenzovlV3-nitro-4-((2- 

(phenylthio)ethyl)amino)benzenesulfonamide 
The desired product was prepared by substituting benzylsulfonyl chloride for 2- 
methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 694 (M-H)"; 
*H NMR (500 MHz, DMSO-c^) 8 12.06 (s, 1H), 8.76 (t, 1H), 8.60 (d, 1H), 7.92 (dd, 1H), 
15 7.76 (d, 2H), 7.44-7.35 (m, 7H), 7.30-7.16 (m, 4H), 6.96 (d, 2H), 4.46 (s, 2H), 3.66 (q, 2H), 
3.36-3.28 (m, 6H), 3.23-3.19 (m, 4H). 



Example 487 

N-(4-(4-((4-methvlphenvDsulfonyl)piperazin- 1 -vl)benzoyl)-3-nitro-4-(( 2- 
20 (phenylthio^ethvDamino^benzenesulfonamide 

The desired product was prepared by substituting p-toluenesulfonyl chloride for 2- 
methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 694 (M-H)~; *H NMR (500 
MHz, DMSO-ds) 5 12.04 (s, 1H), 8.77 (t, 1H), 8.59 (d, 1H), 7.90 (dd, 1H), 7.72-7.63 (m, 
2H), 7.64 (d, 2H), 7.45 (d, 2H), 7.36 (d, 2H), 7.26 (t, 2H), 7.18-7.14 (m, 2H), 6.91 (d, 2H), 
25 3.66 (q, 2H), 3.42-3.39 (m, 4H), 3.28 (t, 2H), 2.97-2.94 (m, 4H), 2.39 (s, 3H). 

Example 488 

N-f4-f 4-benzvlpiperidin- 1 -yl)benzoylV3-nitro-4-(Y2- 
(phenvlthio) ethyl) amino)benzenesulfonamide 

30 

Example 488A 
tert-butyl 4-(4-benzylpiperidin- 1 -yDbenzoate 
The desired product was prepared by substituting 4-benzyl piperidine for 4-hydroxy- 
4-phenyl piperidine in Example 493 A. 

35 

Example 488B 
4-(4-benzylpiperidin- 1 -yl) benzoic acid 
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The desired product was prepared by substituting Example 48 8 A for Example 493 A 
in Example 493 B. 



Example 48 8C 
N-(4-(4-benzylpiperidin-l-'Vl)benzovl > >-3-nitro-4-f(2' 
(phenylthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 488B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS(ESI(+)) m/e 631 
(M+H) + ; *HNMR (500 MHz, DMSO-d*) 5 11.98 (s, 1H), 8.78 (t, 1H), 8.60 (d, 1H), 7.91 
(dd, 1H), 7.73 (d, 2H), 7.37 (d, 2H), 7.27 (m, 4H), 7.18 (m, 5H), 6.93 (d, 2H), 3.90 (2H, m), 
3.66 (q, 2H), 3.28 (m, 2H), 2.78 (t, 2H), 2.53 (m, 2H), 1.77 (m, 1H), 1.63 (m, 2H), 1.19 (m, 
2H). 

Example 489 

4-((( 1 RV4-(dimethvlamino V 1 -r(phenvlthio)methvnbutvnamino VN~f (2 , -methoxv-4 , -(2-(4- 
methylpiperazin- 1 -yDethylV 1 a 1 -biphenvl~4-ylkarbonvD-3-nitrobenzenesulfonamide 

Example 489A 

4-(f ( 1 R)-4-(dimethylaminoV 1 -((phenylthio)methyl)butynamino V3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 480D for Example 122F in 
Example 122G. MS (ESI) m/e 437, 439 (M-H)~, (M+H) + 

Example 489B 

4-((Y 1 RV4-( dimethylaminoV 1 -( (Dhenvlthio)methvnbutvnamino)-N-((2 t -methoxv-4 , -(2-(4- 
methylpiperazin- 1 -yDethylV 1 3 1 -biphenyM-yDcarbonyn-S-nilrobenzenesulfonaniide 
The desired product was prepared by substituting Example 242B and Example 489A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 773, 775 (M- 
H)", (M+H) + ; *H NMR (300 MHz, DMSO-d*) 5 1.78 (m, 4H), 1.91 (m, 2H), 2.51 (m, 2H), 
2.66 (s, 6H), 2.71 (m, 4H), 3.00 (m, 2H), 3.17 (s, 3H), 3.36 (m, 6H), 3.76 (s, 3H), 4.05 (m, 
1H), 6.90 (d, 1H), 7.00 (m, 2H), 7.18 (m, 1H), 7.22 (m, 3H), 7.31 (d, 2H), 7.39 (m, 2H), 7.83 
(dd, 1H), 7.90 (d, 2H), 8.15 (s, 1H), 8.48 (d, 1H). 

Example 490 

3 - f 2-methoxv-4 , -( ( (( 4-( (( 1 RV4-(4-methvlpiperazin- 1 -vlV 1 - 
((phenylthio)methyDbutyl)amino VS-nitrophenvDsulfonvDamino^carbonvD- 1 . 1 -biphenvl-4- 

yl)-N,N-dimethylpropanamide 
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Example 490A 

tert-butvl ( 1 R)-4-(4-methvlpiperazin- 1 -vl)-4-oxo- 1 -(( phenv lthio)methvl)butylcarbamate 
The desired product was prepared by substituting Example 480B and n- 
methylpiperazine for Example 122E and dimethylamine, respectively, in Example 122F. MS 
(ESI) m/e 406, 408 (M-H)~, (M+H) + . 

Example 490B 

4-((( 1 RV4-(4-methvlpiperazin- 1 -vlV 1 -(Yphenvlthio^methvDbutvl)aminoV 3- 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 490A for Example 122F in 
Example 122G, then substituting the product obtained for Example 133 A in Example 133B. 
MS (ESI) m/e 492, 494 (M-H)", (M+H) + 

Example 490C 
3-(2-methoxv-4 , ^(((4-(r( 1 RV4-(4-methvlpiperazin- 1 -vl) - 1 - 
((phenylthio)methvl)butyl)amm^ 1 a 1 -biphenyl-4- 

vlVN.N-dimethvlpropanamide 
The desired product was prepared by substituting Example 482A and Example 490B 
for Example IB and Example 1C, respectively, in Example ID. *H NMR (300 MHz, 
DMSO-d*) 8 1.78 (m, 4H), 2.52 (dd, 2H), 2.61 (m, 6H), 2.72 (s, 3H), 2.83 (s, 3H), 2.85 (m, 
2H), 2.96 (s, 3H), 3.01 (m, 4H), 3.37 (m, 2H), 3.76 (s, 3H), 4.1 1 (m, 1H), 6.91 (d, 1H), 7.01 
(s, 1H), 7.09 (d, 1H), 7.15 (d, 1H), 7.20 (m, 3H), 7.30 (d, 2H), 7.46 (d, 2H), 7.90 (dd, 1H), 
7.93 (d, 2H), 8.21 (d, 1H), 8.52 (d, 1H). 

Example 491 

tert-butvl 4-(2-(4 % -((((4-(( ( 1 RV3-(dimethvlamino)- 1 -(( phenvlthio)methvnpropvnamino V3- 
nitrophenvl)sulfonvl)amino > )carbonyl)-2-methoxy- 1 . 1 -biphenvl-4-yDethyDpiperazine- 1 - 

carboxvlate 

Example 491 A 
4-(2-hvdroxvethvlV2-methoxyphenol 
The desired product was prepared by substituting homovanillyl alcohol for Example 
20 IE in Example 20 IF. 

Example 49 IB 

methyl 4 , -(2-hvdroxvethvl)-2 , -methoxv>L 1 '-biphenvl-4-carboxvlate 
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The desired product was prepared by substituting Example 491 A for Example 5 A in 
Example 5B. 



Example 49 1C 

5 methyl 2'-methoxy~4 ! -(2-oxoethviy L r-biphenyl-4-carboxvlate 

A solution of Example 49 IB (2.47 g, 8.63 mmol) in dichloromethane (25 mL) at 
room temperature was treated with Dess-Martin periodinane (4.03 g, 9.49 mmol), stirred for 
90 minutes, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 1 : 1 ethyl acetate/hexanes to provide the desired product. 

10 

Example 49 ID 

tert-butvl 4-(2-(2-methoxy-4-(methoxvcarbonvD- 1 a 1 f -biphenvl-4-vl)ethyl)piperazine- 1 - 

carboxylate 

A solution of Example 49 1C (400 mg, 1.41 mmol) and tert-butyl 1- 
15 piperazinecarboxylate (289 mg, 1.55 mmol) in 1,2-dichloroethane (5 mL) at room 

temperature was treated with sodium triacetoxyborohydride (329 mg, 1 .55 mmol), and stirred 
for 16 hours. The solution was purified by flash column chromatography on silica gel with 
90: 10:0.25 dichloromethane/methanol/concentrated ammonium hydroxide to provide the 
desired product. 

20 

Example 49 IE 

4 f -(2-( r 4-(tert-butoxvcarbonyl)piperazin- 1 -vD ethyl) -2-methoxy- 1 , 1 -biphenvM-carboxylic 

acid 

The desired product was prepared by substituting Example 49 ID for Example 1A in 
25 Example IB. 

Example 49 IF 

tert-butvl 4-(2-(4 , -(r(f4-(((lRV3-^ 

nitrophenyl)sulfonyl)amino)carbonvlV2-methoxy- 1 , 1 '-biphenyl-4-yDethyDpiperazine- 1 - 
30 carboxylate 

The desired product was prepared by substituting Example 49 IE and Example 122G 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 845, 847 (M- 
H)~, (M+H) + ; ! H NMR (300 MHz, DMSO-d*) 5 1.39 (s, 9H), 2.08 (m, 2H), 2.52 (s, 6H), 2.42 
(m, 4H), 2.58 (m, 2H), 2.76 (m, 6H), 3.06 (m, 2H), 3.33 (t, 2H), 3.73 (s, 3H), 4.09 (m, 1H), 
35 6.88 (d, 1H), 6.90 (d, 1H), 6.98 (s, 1H), 7.18 (dd, 2H), 7.26 (tt, 2H), 7.32 (dt, 2H), 7.38 (d, 
2H), 7.82 (dd, 1H), 7.88 (d, 2H), 8.23 (d, 1H), 8.48 (d, 1H). 
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Example 492 
4-(2-(4 , -((f(4-(raR)-3-fdimethvte^ 
nitrophenyDsulfonvnamino^carbonylVl-methoxv- 1 , 1 -biphenvM-vDethyDpiperazine- 1 - 

carboxamide 

A solution of Example 499 (40 mg, 0.05 mmol) in DMF (0.5 mL) at room 
temperature was treated with trimethylsilyl isocyanate (7 mg, 0.06 mmol), and stirred for 16 
hours. The solution was purified by flash column chromatography on silica gel with 
80:20:0.5 dichloromethane/methanol/concentrated ammonium hydroxide to provide the 
desired product. MS (ESI) m/e 788, 790 (M-H)", (M+H) + ; 2 H NMR (300 MHz, DMSO-de) 5 
2.11 (m, 2H), 2.69 (s, 6H), 2.71 (m, 2H), 2.86 (m, 4H), 3.05 (m, 2H), 3.08 (m, 4H), 3.16 (d, 
2H), 3.34 (t, 2H), 3.75 (s, 3H), 4.09 (m, 1H), 6.13 (s, 2H), 6.88 (d, 1H), 6.95 (d, 1H), 7.00 (s, 
1H), 7.15-7.33 (m, 6H), 7.40 (d, 2H), 7.83 (dd, 1H), 7.88 (d, 2H), 8.14 (d, 1H), 8.48 (d, 1H). 

Example 493 

4-((( 1 RV5-f dimethylamino)- 1 -((phenvlthio)methvl)pentvD amino VN-(4-(4-hvdroxy-4- 
phenylpiperidin- 1 -vflbenzoylV3-nitrobenzenesulfonamide 

Example 493A 
tert-butyl 4-(4-hvdroxv-4-phenvlpiperidin-l -vDbenzoate 
A solution of 4-hydroxy-4-phenyl piperidine (221mg, 1 .25mmol) in DMSO (1 mL) 
was treated with tert-butyl-4-fluorobenzoate (196 mg, 1 .00 mmol) and powdered potassium 
carbonate (173 mg, 1.25 mmol), stirred vigorously at 125 °C for 16 hours, cooled to room 
temperature, diluted with diethyl ether, washed with brine, dried (MgSC>4), filtered, and 
concentrated to provide the desired product. MS (DCI(+)) m/e 354 (M+H) + 

Example 493B 
4-( 4-hvdroxy-4-phenylpiperidin-l -vDbenzoic acid 
A solution of Example 493 A (0.32 g, 0.91 mmol) in TFA (2 mL) at room temperature 
was stirred for 1 hour, and concentrated The concentrate was azeotropically distilled with 
toluene three times and dried to provide the desired product. MS (ESI(+)) m/e 298 (M+H) + 

Example 493C 

4-((( 1 RV5-(dimethvlarninoV 1 -((phenylthio)methvl > )pentvl > )aminoVN-(4-(4-hydroxy-4- 
phenvlpiperidin- 1 -vDbenzovlV3-nitTobenzenesulfonamide 
The desired product was prepared by substituting Example 124E and Example 493B 
for Example 1C and Example IB, respectively, in Example ID. MS(ESI(+)) m/e 732 
(M+H) + ; ! H NMR (500 MHz, DMSO-c^) 5 8.45 (d, 1H), 8.15 (d, 1H), 7.84 (dd, 1H), 7.75 (d, 
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2H), 7.45 (d, 2H), 7.30 (m, 4H), 7.20 (m, 4H), 6.95 (d, 1H), 6.87 (d, 2H), 5.00 (s, 1H), 4.02 
(m, 1H), 3.65 (m, 2H), 3.18 (m, 2H), 2.90 (rn, 2H), 2.67 (s, 6H), 2.00 (m, 2H), 1.85-1.50 (m, 
6H), 1.35 (m 5 2H). 



Example 494 

4-((( 1 R)-5-( dimethvlamino )- 1 >((phenYlthio)methvnpentyl > )amino VN-(4-(4-methoxv-4- 
methvlpiperidin- 1 -vfibenzovl)-3-nitrobenzenesulfonamide 

Example 494A 
tert-butyl 4-hydroxv-4-methvlpiperidine- 1 -carboxvlate 
A solution of 3M methyl magnesium bromide in diethyl ether (2.0 mL) in diethyl 
ether (3 mL) at 0 °C was treated with a solution of tert-butyl 4-oxo-l-piperidinecarboxylate 
(1.0 g, 5.00 mmol) in diethyl ether (5 mL), warmed to room temperature, stirred for 18 hours, 
treated with saturated NH4CI, and extracted with diethyl ether. The combined extracts were 
washed with brine, dried (MgSC>4), filtered, and concentrated The concentratet was purified 
by flash chromatography on silica gel with 20%-50% ethyl acetate/heptane to provide the 
desired product. MS (DCI(+)) m/e 216 (M+H) + . 

Example 494B 
tert-butvl 4-methoxv-4-methylpiperidine- 1 -carboxvlate 
A suspension of 60% NaH in mineral oil (160 mg, 4 mmol) in THF (5 mL) at room 
temperature was treated with a solution of Example 494A (430 mg, 2.00 mmol) in THF (5 
mL), heated to 55 °C for 2 hours, cooled to room temperature, treated with HMPA (2.5 mL) 
and methyl iodide (0.50 mL), heated to 55 °C for 16 hours, cooled to room temperature, 
quenched with 10% aqueous citric acid, and extracted twice with diethyl ether. The 
combined extracts were washed sequentially with water, saturated NaHCOs, and brine, dried 
(MgSC>4), filtered, and concentrated. The concentrate was purified by flash column 
chromatography on silica gel with 10%-20% ethyl acetate/heptane to provide the desired 
product. 

Example 494C 
4-methoxy-4-methvlpiperidine 
A solution of Example 494B (115 mg, 0.5 mmol) in TFA (1 mL) at room temperature 
was stirred for 1 .5 hours and concentrated The product was azeotropically distilled with 
toluene three times and concentrated to provide the desired product as the trifluoroacetate 
salt. 
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Example 494D 
tert-butyl 4-(4-methoxv-4-methvlpiperidin- 1 -vHbenzoate 
A solution of Example 494C (0.5 mmol) in DMSO (0.5 mL) at room temperature was 
treated with tert-butyl-4-fluorobenzoate (118 mg, 0.60 mmol) and powdered potassium 
carbonate (207 mg, 1.5 mmol), heated to 125 °C for 16 hours, and cooled to room 
temperature. The mixture was diluted with ethyl acetate, washed with brine, dried (MgS04), 
filtered, and concentrated. The concentrate was purified by flash column chromatography on 
silica gel with 10%-30% ethyl acetate/hexanes to provide the desired product. MS (DCI(+)) 
m/e 306 (M+H) + . 

Example 494E 
4-(4-methoxv-4-methvlpiperidin- 1 -vDbenzoic acid 
The desired product was prepared by substituting Example 494D for Example 493 A 
in Example 493B. 

Example 494F 

4-((( 1 RVS-fdimethylaminoV 1 -((phenvlthio)methvDpentvl > )amino > >-N-f 4-(4-methoxy-4- 
methvlpiperidin- 1 -yftbenzo vlV 3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 494E and Example 124E 
for Example IB and Example 1C, respectively, in Example ID. MS(ESI(+)) m/e 684 
(M+H) + ; l H NMR (500 MHz, DMSO-ck) 5 8.45 (d, 1H), 8.15 (d, 1H), 7.82 (dd, 1H), 7.73 (d, 
2H), 7.30 (d, 2H), 7.25 (t, 2H), 7.15 (m, 1H), 6.95 (d, 1H), 6.80 (d, 2H), 4.02 (m, 1H), 335 
(m, 2H), 3.10 (s, 3H), 3.05 (m, 2H), 2.90 (m, 2H), 2.68 (s, 6H), 1.75 (m, 4H), 1.55 (m, 4H), 
1.30 (m, 4H), 1.10 (s, 3H). 

Example 495 

4-((( 1 RV 5-(dimethvlaminoV 1 -( ( phenvlthio)methvl)pentvDamino > >-N-( r 4-(4-ethvl-4- 
hydroxypiperidin-l-ynbenzovD-S-nitrobenzenesulfonamide 

Example 49 5A 
tert-butvl 4-ethvl-4-hvdroxvpiperidine- 1 -carboxvlate 
The desired product was prepared by substituting ethyl magnesium bromide for 
methyl magnesium bromide in Example 494A. 

Example 495B 
4-ethvlpiperidin-4-ol 
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The desired product was prepared by substituting Example 495A for Example 492B 
in Example 492C. 



Example 495C 
tert-butyl 4-(4-ethvl-4-hvdroxvpiperidin- 1 -vPbenzoate 
The desired product was prepared by substituting Example 495B for Example 494C 
in Example 494D. 

Example 495D 
4-(4-ethvl-4-hydroxvpiperidin- 1 -vD benzoic acid 
The desired product was prepared by substituting Example 495C for Example 493 A 
in Example 493B. 

Example 495E 

4-((( 1 RV5-(dimethvlamino V 1 -((phenvlthio^methvnpentvnamino VN-(4-(4-ethvl-4- 
hvdroxvpiperidin- 1 -vDbenzovlV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 495D and Example 124E 
for Example IB and Example 1C, respectively, in Example ID. MS ESI(+)) m/e 684 
(M+H) + ; *H NMR (500 MHz, DMSO-d^ 5 1 1.95 (s, 1H), 9.25 (s, 1H), 8.55 (d, 1H), 8.31 (d, 
1H), 7.88 (dd, 1H), 7.72 (d, 2H), 7.25-7.05 (m, 5H), 6.93 (d, 2H), 4.10 (m, 1H), 3.60 (m, 2H), 
3.35 (m, 2H), 3.20 (m, 2H), 2.95 (m, 2H), 2.70 (d, 6H), 1.75 (m, 2H), 1.55 (m, 2H), 1.50-1.30 
(m, 8H), 0.80 (t, 3H). 

Example 496 

N-( 4-(4-benzyl-4-hydroxvpiperidin- 1 -yl)benzoyl)-4-((( 1 R)-5-( dimethvlamino)- 1 - 
frphenylthio)methvnpentvl)aminoV3-mtrobenzenesulfonamid^ 

Example 496A 
tert-butyl 4-(4-ben2rvl-4-hydroxvpiperidin- 1 -vDbenzoate 
The desired product was prepared by substituting 4-hydroxy-4-benzyl piperidine for 
4-hydroxy-4-phenyl piperidine in Example 493 A. 

Example 496B 
4-( 4-benzvl-4-hvdroxvpiperidin- 1 -vl) benzoic acid 
The desired product was prepared by substituting Example 496A for Example 493A 
in Example 493B. 
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Example 496C 

N-(4-(4-benzvl-4-hydroxypiperidin- 1 -vl)benzoyl)-4-((Y 1 R)-5-( dimethvlaminoV 1 - 
((phenylthio)methvnpentvn amino V3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 124E and Example 496B 
5 for Example 1C and Example IB, respectively, in Example ID. MS (ESI(+)) m/e 746 

(M+H) + ; *H NMR (500 MHz, DMSO-c^) 5 8.45 (d, 1H), 8.15 (d, 1H), 7.80 (dd, 1H), 7.70 (d, 
2H), 7.35-7.15 (m, 10H), 6.95 (d, 1H), 6.80 (d, 2H), 4.30 (s, 1H), 4.02 (s, 1H), 3.45 (m, 2H), 
3.05 (m, 2H), 2.90 (m, 2H), 2.70 (s, 2H), 2.65 (s, 6H), 1.75 (m, 2H), 1.55 (m, 4H), 1.50-1.20 
(m, 4H). 



10 



15 



Example 497 

N~2~-((4y(((4-(^ 
nitrophenyl)sulfonvl)amino)carbonyl)-2-methoxv- 1 3 1 -biphenvM-vDmethvfl- 
N- 1 — .N~ 1 ~.N~2 — trimethvlglvcinamide 



Example 497A 

methyl 4'-((f 2-(dimethyl^ino)-2-oxoeth^ 1.1- 

biphenvl-4-carboxylate 
The desired product was prepared by substituting Example 1221 and sarcosine 
20 dimethylamide for Example 49 1C and tert-butyl 1 -piperazinecarboxylate, respectively, in 
Example 49 ID. 

Example 497B 

4 , -(((2-(dimethvlamino)-2-oxoetfivM 1 -biphenvl-4- 

25 carboxvlic acid 

The desired product was prepared by substituting Example 497A for Example 1 A in 
Example IB. 

Example 497C 

30 N~2~-((4X(((4-(((1R)^ 

nitrophenvl)sulfonynamino)carbonvl > )-2-methoxv- 1 a 1 '-biphenvl-4-yDmethvn- 

N~1~,N~ l-JM-2 — trimethvlglvcinamide 
The desired product was prepared by substituting Example 497B and Example 489A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 775, 777 (M- 
35 H)", (M+H) + ; *H NMR (300 MHz, DMSO-d 6 ) 5 1.55 (m, 4H), 1.75 (m, 2H), 2.20 (s, 3H), 
2.32 (s, 6H), 2.45 (t, 2H), 2.81 (s, 3H), 3.02 (s, 3H), 3.23 (s, 2H), 3.58 (s, 2H), 3.74 (s, 3H), 
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4.02 (m, 1H),6.95 (d, 2H), 7.04 (s, lH),7.18(dt, 1H), 7.24 (m, 2H), 7.31 (m 5 2H), 7.40 (d, 
2H), 7.83 (dd, 1H) 5 7.89 (d, 2H), 8.11 (d, 2H), 8.47 (d, 1H). 



Example 498A 

methyl 4'-(Yf2-rdimethylammoV2-oxoethvfl(^ 1 '-biphenvl- 

4-carboxylate 

The desired product was prepared by substituting sarcosine dimethylamide for tert- 
butyl 1-piperazincarboxylate in Example 49 ID. 

Example 498B 

4 , -((f2-(dimethylamino)-2-oxoethvn(methYnamino)ethvl)>2-methoxV'l a 1 f -biphenvl-4- 

carboxylic acid 

The desired product was prepared by substituting Example 498 A for Example 1 A in 
Example IB. 

Example 498C 

N~2~-(2-(4'-(f((4-((q^^^^ 

nitrophenyl)sulfonyl)amino)carbonyl)-2-methoxv> 1 a 1 MriphenyM-yDethylV 
N~ 1 -,N- 1 -,N~2 — trimethvlglycinamide 
The desired product was prepared by substituting Example 498B and Example 489A 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 789, 791 (M- 
H)", (M+H) + ; *H NMR (300 MHz, DMSO-d*) 5 1.65 (m, 4H), 1.75 (m, 2H), 2.35 (s, 3H), 
2.57 (s, 6H), 2.78 (s, 3H), 2.81 (m, 6H), 2.91 (s, 3H), 3.35 (s, 2H), 3.74 (s, 3H), 4.04 (m, 1H), 
6.86 (d, 1H), 6.96 (m, 2H), 7.18 (m, 2H), 7.25 (t, 2H), 7.32 (m, 2H), 7.38 (d, 2H), 7.83 (dd, 
1H), 7.88 (d, 2H), 8.14 (d, 1H), 8.47 (d, 1H). 

Example 499 

4-( (( 1 RV3-(dimethvlamino V 1 ~( r rphenvlthio)methvl)propvl > )amino)-N--((2'~methoxv~4 t -(2~ 
piper azin- 1 -vlethvlV 1 a 1 ■biphenvl-4-vncarbonvlV3-nitrobenzenesulfonamide 
A solution of Example 49 IF (284 mg, 0.34 mmol) in 1,4-dioxane (1.5 mL) and 4M 
HC1 (1.5 mL) at room temperature was stirred for 1 6 hours. The solution was purified by 
flash column chromatography on silica gel with 80:20:0.5 

dichloromethane/methanol/concentrated ammonium hydroxide to provide the desired 
product. MS (ESI) m/e 745, 747 (M-H)\ (M+H) + ; l U NMR (300 MHz, DMSO-d*) 5 2.1 1 
(m, 2H), 2.62 (s, 6H), 2.67 (m, 4H), 2.77 (m, 2H), 3.00 (m, 2H), 3.06 (m, 4H), 3.16 (d, 2H), 
3.33 (t, 2H), 3.75 (s, 3H), 4.09 (m, 1H), 6.88 (d, 1H), 6.95 (d, 1H), 6.98 (s, 1H), 7.15-7.22 
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(m, 2H), 7.24-7.33 (m, 4H), 7.38 (d, 2H), 7.82 (dd, 1H), 7.88 (d, 2H), 8.17 (d, 1H), 8.47 (d, 
1H). 



Example 500 

tert-butvl 4-f (4'-((f (4-(((l RV3-(dimethvlamino V 1 A fphenvlthio^methvnpropvn amino V3- 
nitrophenyl)sulfonyl)amino > )carbonvlV2-methoxv- 1 , 1 , -biphenvl>4-vDmethvlV3- 

oxopiperazine- 1 -carboxvlate 

Example 500A 
piperazin-2-one 

A solution of ethylenediamine (66.40 g, 1 106 mmol) in ethanol (300 mL) at room 
temperature was treated dropwise with a solution of ethyl chloroacetate (20.00 g, 184 mmol) 
in ethanol (100 mL) over 3 hours, stirred for 2 hours, treated with sodium ethoxide (13.13 g, 
193 mmol), and filtered. The filtrate was concentrated, dissolved in DMF (200 mL), stirred 
for 16 hours, heated to 65 °C for 72 hours, cooled to room temperature, and concentrated. 
The concentrate was purified by flash column chromatography on silica gel with 80:20:0.5 
dichloromethane/methanol/concentrated ammonium hydroxide to provide the desired 
product. 

Example 500B 
tert-butyl 3 -oxopiperazine- 1 -carboxvlate 
A solution of Example 500A (500 mg, 4.99 mmol) in acetonitrile (25 mL) at room 
temperature was treated with BOC2O (1 198 mg, 5.49 mmol), stirred for 3 hours, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 95:5 ethyl acetate/methanol to provide the desired product. 

Example 500C 

methyl 4 , -(bromomethylV2 , -methoxv-L 1 -biphenyl-4-carboxvIate 
A solution of Example 417A (1 .50 g, 5.51 mmol) in DMF (18.0 mL) at 0 °C was 
treated with LiBr (526 mg, 6.06 mmol) and PBr 3 (1 .64 g, 6.06 mmol), warmed to room 
temperature, and stirred for 30 minutes. The solution was purified by flash column 
chromatography on silica gel with 3:7 ethyl acetate/hexanes to provide the desired product. 

Example 500D 

tert-butvl 4-((2-methoxv-4'-f methoxvcarbonvlV 1 , 1 -biphenyl-4-vnmethvl)-3-oxopiperazine- 

1 -carboxylate 
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A solution of Example 500B (328 mg, 1.64 mmol) in DMF (4 mL) at room 
temperature was treated with 15-crown-5 (361 mg, 1.64 mmol) and 60 % sodium hydride in 
mineral oil (66 mg, 1 .64 mmol). The mixture was treated with a solution of Example 500C 
(500 mg, 1.49 mmol) in DMF (2 mL), heated to 60 °C for 16 hours, cooled to room 
temperature, treated with water (20 mL), and extracted three times with ethyl acetate (50 
mL). The combined extracts were washed with brine (10 mL), dried (Na 2 S0 4 ), filtered, and 
concentrated. The concentrate was purified by flash column chromatography on silica gel 
with 1 : 1 ethyl acetate/hexanes to provide the desired product. 

Example 500E 

4-((4-(tert-butoxvcarbonvlV2-oxopiperazin- 1 -vDmethvlV2 , -methoxv- 1 , 1 '-biphenyl-4- 

carboxvlic acid 

The desired product was prepared by substituting Example 500D for Example 1 A in 
Example IB. 

Example 500F 

tert-butvl 4-(( 4'-((((4-((( 1 RV3 -(dimethvlaminoV 1 A f phenvlthio)methvnprop vH amino V3- 
nitrophenvnsulfonvnaminokarbonvn^-methoxv- 1 , 1 Mriphenvl-4-vl)methyfl-3- 

oxopiperazine- 1 -carboxvlate 
The desired product was prepared by substituting Example 500E and Example 122G 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI) m/e 845, 847 (M- 
H)~, (M+H) + ; l H NMR (300 MHz, DMSO-d*) 5 1.41 (s, 9H), 2.01 (m, 2H), 2.33 (s, 6H), 2.65 
(m, 2H), 3.27 (d, 2H), 3.32 (t, 2H), 3.56 (t, 2H), 3.74 (s, 3H), 4.01 (s, 2H), 4.09 (m, 1H), 4.57 
(s, 2H), 6.88 (m, 2H), 6.98 (s, 1H), 7.18 (dt, 1H), 7.26 (m, 3H), 7.32 (m, 2H), 7.39 (d, 2H), 
7.81 (dd, 1H), 7.88 (d, 2H), 8.34 (d, 1H), 8.47 (d, 1H). 

Example 501 

4-((( 1 RV3-f dimethvlamino V 1 ■((phenvlthio)methvDpropvnamino > )-N>((2 , >methoxv-4 , -a2- 
oxopiperazin- 1 -vDmethvlV 1 a 1 -biphenvl^-vncarbonvD-S-nitrobenzenesulfonamide 
A solution of Example 500F (73 mg, 0.09 mmol) in dioxane (1 mL) and 4M HC1 (1 
mL) at room temperature was stirred for 16 hours, and purified by flash column 
chromatography on silica gel with 80:20:0.5 dichloromethane/methanol/concentrated 
ammonium hydroxide to provide the desired product. MS (ESI) m/e 745, 747 (M-H)', 
(M+H) + ; ! H NMR (300 MHz, DMSO-d<0 5 2.07 (m, 2H), 2.54 (d, 6H), 2.74 (m, 1H), 3.04 
(m, 2H), 3.17 (d, 2H), 3.23 (t, 2H), 3.32 (t, 2H), 3.47 (s, 2H), 3.74 (s, 3H), 4.09 (m, 1H), 4.54 
(s, 2H), 6.89-6.99 (m, 3H), 7.17 (tt, 2fl), 7.22-7.34 (m, 4H), 7.39 (d, 2H), 7.81 (dd, 1H), 7.88 
(dd, 2H), 8.21 (d, 1H), 8.47 (d, 1H). 

-274- 

) ) 



Example 502 

N-(4-(4-(4-methoxybenzoyDpiperazin- 1 -vl)benzoyl)-3-nitro-4-( ( 2- 
(phenylthio) ethyl) amino'lbenzenesulfonamide 
The desired product was prepared by substituting 4-methoxybenzoyl chloride for 2- 
methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 674 (M-H)~; *H NMR (500 
MHz, DMSO-de) 5 12.02 (s, 1H), 8.76 (t, 1H), 8.61 (d, 1H), 7.92 (dd, 1H), 7.77 (d, 2H), 7.41 
(d, 2H), 7.37 (d, 2H), 7.26 (t, 2H), 7.15-7.20 (m, 2H), 6.99 (d, 2H), 6.95 (d, 2H), 3.80 (s, 3H), 
3.67 (q, 2H), 3.61 (br s, 4H), 3.39 (br s, 4H), 3.28 (t, 2H). 

Example 503 

N-(4-(4-(r3-fluorophenyl)sulfonyl>piperazin-l-vnbenzoyl)-3-nitro-4-(f2- 
(phenylthio)ethvflarnino)benzenesulfonamide 
The desired product was prepared by substituting 3-fluorobenzenesulfonyl chloride 
for 2-methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 698 (M-H)~; *H NMR 
(500 MHz, DMSO-dg) 5 12.04 (s, 1H), 8.77 (t, 1H), 8.59 (d, 1H), 7.89 (dd, 1H), 7.69-7.75 
(m, 3H), 7.58-7.63 (m, 3H), 7.36 (d, 2H), 7.26 (t, 2H), 7.14-7.20 (m, 2H), 6.92 (d, 2H), 3.66 
(q, 2H), 3.40-3.44 (m, 4H), 3.28 (t, 2H), 3.01-3.05 (m, 4H). 

Example 504 

N-(4-(4-(( 4-fluorophenvl)sulfonyl)piperazin- 1 -vl)benzovl)-3-nitro-4-( ( 2- 
(phenylthio)ethvDamino)benzenesulfonamide 
The desired product was prepared by substituting 4-fluorobenzenesulfonyl chloride 
for 2-methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 698 (M-H)"; J H NMR 
(500 MHz, DMSO-de) 5 12.04 (s, 1H), 8.77 (t, 1H), 8.59 (d, 1H), 7.90 (dd, 1H), 7.86-7.82 
(m, 2H), 7.73 (d, 2H), 7.49 (t, 2H), 7.36 (d, 2H), 7.26 (t, 2H), 7.20-7.14 (m, 2H), 6.91 (d, 
2H), 3.66 (q, 2H), 3.44-3.40 (m, 4H), 3.28 (t, 2H), 3.01-2.98 (m, 4H). 

Example 505 

3-nitro-4-( r r2-rphenylthio')ethvnamino)-N-(4-(4-( ( 4-propvlphenynsulfonynpiperazin- 1 - 

vllbenzovDbenzenesulfonamide 
The desired product was prepared by substituting 4-propylbenzenesulfonyl chloride 
for 2-methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 722 (M-H)"; X H NMR 
(500 MHz, DMSO-ds) 6 12.01 (s, 1H), 8.75 (t, 1H), 8.58 (d, 1H), 7.89 (dd, 1H), 7.72 (d, 2H), 
7.66 (d, 2H), 7.46 (d, 2H), 7.36 (d, 2H), 7.26 (t, 2H), 7.14-7.20 (m, 2H), 6.90 (d, 2H), 3.66 (q, 
2H), 3.42-3.39 (m, 4H), 3.28 (t, 2H), 2.99-2.95 (m, 4H), 2.64 (t, 2H), 1.60 (hextet, 2H), 0.86 
(t, 3H). 
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Example 506 
N-(4-(8-azaspiro(4.5)dec-8-vl)benzoy 

vl) amino) benzenesul fonamide 
The desired product was prepared by substituting Example 472C and Example 257C 
for Example 1C and Example IB, respectively, in Example ID. The crude product was 
purified by reverse-phase chromatography using a C-18 column and 50% CH 3 CN/water 
containing 0.01M HC1 to provide the desired product as the hydrochloride salt. MS (ESI) 
m/e 662, 664 (M-H)~, (M+H) + ; l H NMR (300 MHz, DMSO-d 6 ) 5 1,42 (m, 8H), 1.59 (m, 
4H), 2.05 (m, 2H), 3.02 (m, 2H), 3.21 (m, 2H), 3.35 (m, 4H), 3.63 (m, 4H), 6.86 (m, 3H), 
6.96 (d, 2H), 7.21 (d, 2H), 7.33 (d, 1H), 7.79 (m, 3H), 8.29 (d, 1H), 8.46 (d, 1H), 9.02 (br s, 
2H). 

Example 507 

(4RM-((4-((f4-(8-azaspiro(4.S)de 

N,N-dimethvl"5-(phenvlthio)pentanamide 
The desired product was prepared by substituting Example 480D and Example 257C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 692, 694 (M- 
H)~, (M+H) + ; *H NMR (300 MHz, DMSO-d*) 5 1.41 (m, 4H), 1.48 (m, 4H), 1.59 (m, 4H), 
1.93 (m, 2H), 2.38 (m, 2H), 2.75 (s, 3H), 2.83 (s, 3H), 3.19 (m, 4H), 3.32 (m, 3H), 4.04 (m, 
1H), 6.80 (d, 2H), 6.91 (d, 1H), 7.15 (dd, 1H), 7.22 (dd, 2H), 7.31 (d, 2H), 7.72 (d, 2H), 7.79 
(dd, 1H), 8.12 (d, 1H), 8.42 (d, 1H). 

Example 508 

N-(4-(8-azaspiro(4. 5)dec-8-vnbenzovn-4>(f ( 1 R)-4-( dimethvlaminoV 1 - 
((phenylthio)methvBbutyl)aminoV3-nilTobenzenesulfonamide 
The desired product was prepared by substituting Example 489A and Example 257C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 678 (M-H)'; 
l H NMR (300 MHz, DMSO-c^) 5 1.41 (m, 4H), 1.48 (m, 4H), 1.59 (m, 4H), 1.85 (m, 2H), 
2.41 (s, 6H), 2.62 (m, 2H), 2.66 (m, 2H), 3.19 (M, 4H), 3.31 (ddd, 2H), 4.02 (m, 1H), 6.80 (d, 
2H), 6.93 (d, 1H), 7.16 (dd, 1H), 7.22 (dd, 2H), 7.31 (d, 2H), 7.73 (d, 2H), 7.81 (dd, 1H), 
8.12 (d, 1H), 8.46 (d, 1H). 

Example 509 

1 R)-4-(dimethvlaminoV 1 -((phenvlthio^methyDbutvDaminoVN-f ( 2~methoxv-4'-(3- 
morpholin-4-vlpropvl)-L 1 -biphenyl-4-yncarbonyl)-3-nitrobenzenesulfonamide 
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The desired product was prepared by substituting Example 489A and Example 1 220 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 774, 776 (M- 
H)~, (M+H) + ; ! H NMR (300 MHz, DMS0-d 6 ) 6 1.77 (m, 4H), 2.05 (m, 2H), 2.68 (s, 6H), 
2.96-3.05 (m, 9H), 3.37 (m, 4H), 3.77 (s, 3H), 3.84 (m, 4H), 4.08 (m, 1H), 6.90 (d, 1H), 6.99 
5 (s, 1H), 7.03 (d, 1H), 7.16 (dd, 1H), 7.21 (s, 1H), 7.23 (dd, 2H), 7.30 (d, 2H), 7.42 (d, 2H), 
7.85 (dd, 2H), 7.91 (d, 2H), 8. 15 (d, 1H), 8.50 (d, 1H). 

Example 510 

N-( 4-( 8-azaspiror4.5')dec-8-vl)benzovl , l-4-( ( ( 1 R)-3-(4-methvlpiperazin- 1 -vH- 1 - 
10 f(phenvlthio)methvnpropvnamino')-3-nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 481 A and Example 257C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 719, 721 (M- 
H)\ (M+H) + ; *H NMR (300 MHz, DMSO-dg) 5 1.41 (m, 4H), 1.48 (m, 4H), 1.59 (m, 4H), 
1.72 (m, 4H), 1.82 (m, 2H), 2.41 (s, 3H), 2.91 (m, 2H), 3.01 (m, 2H), 3.05 (m, 2H), 3.19 (m, 
15 4H), 3.36 (m, 2H), 4.09 (m, 1H), 6.80 (d, 2H), 6.95 (d, 1H), 7.17 (dd, 1H), 7.22 (dd, 2H), 
7.31 (d, 2H), 7.74 (d, 2H), 7.81 (dd, 1H), 8.23 (d, 1H), 8.46 (d, 1H). 

Example 511 

N-f ( 4'-f 3-hvdroxvpropvn-2'-methoxv- 1 . 1 '-biphenvl-4-vncartonvl)-4-iV( 1 R)-3-f 4- 
20 methvlpiperazin-l-vl)-l-((phenvlthio)methvl)propvl)amino)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 48 1 A and Example 451B 
for Example 1C and Example IB, respectively, in Example ID. The product was dissolved 
in TFA (5 mL) and stirred at room temperature for 90 minutes, concentrated, dissolved in 
toluene, and concentrated again to provide the desired product MS (ESI) m/e 746, 748 (M- 
25 H)\ (M+H) + ; ! H NMR (300 MHz, DMSO-de) 5 1 .77 (m, 4H), 2.63 (m, 2H), 2.66 (s, 6H), 

3.00 (m, 6H), 3.04 (m, 4H), 3.37 (m, 2H), 3.42 (m, 2H), 3.84 (m, 4H), 4.15 (m, 2H), 6.85 (d, 
1H), 6.93 (s, 1H), 7.03 (d, 1H), 7.16 (dd, 1H), 7.21 (s, 1H), 7.23 (dd, 2H), 7.30 (d, 2H), 7.44 
(d, 2H), 7.88 (dd, 2H), 7.91 (d, 2H), 8.25 (d, 1H), 8.51 (d, 1H). 

30 Example 512 

N-rr2'-methoxv-4'-r3-morpholin-4-vlpropvn-l.l , -biphenvl-4-vDcarbonvn-4-(fnR)-4-r4- 
methvlpiperazin- 1 -vlV 1 -((phenvlthio)methvl)butvl)ammo)-3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 490B and Example 1220 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 829, 831 (M- 
35 H)", (M+H) + ; ! H NMR (300 MHz, DMSO-d 6 ) 8 1 .59 (m, 2H), 1.79 (m, 4H), 2.22 (dd, 2H), 
2.29 (m, 4H), 2.34 (m, 2H), 2.52 (m, 2H), 2.62 (m, 2H), 3.01 (m, 6H), 3.02 (s, 3H), 3. 14 (m, 
1H), 3.32 (m, 2H), 3.59 (m, 4H), 3.76 (s, 3H), 4.00 (m, 1H), 6.85 (d, 1H), 6.93 (s, 1H), 6.96 
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(d, 1H), 7.18 (dd, 1H), 7.19 (s, 1H), 7.23 (dd, 2H), 7.31 (d, 2H), 7.40 (d, 2H), 7.85 (dd, 1H), 
7.91 (d, 2H), 8.17 (d, 1H), 8.49 (d, 1H). 



Example 513 

5 N-f 4-(8-azaspiro(4. 5)dec-8-vnbenzovlV4-( ( ( 1 RV4-(4-methvlpiperazin- 1 - vl) - 1 - 

((phenylthio)methyl)butyl)aminoV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 490B and Example 257C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 733, 735 (M- 
H)~, (M+H) + ; ! H NMR (300 MHz, DMSO-dg) 5 1.41 (m, 4H), 1.48 (m, 4H), 1.59 (m, 4H), 
10 1.72 (m, 4H), 1.82 (m, 2H), 2.33 (s, 3H), 2.48 (m, 2H), 2.59 (s, 4H), 2.82 (m, 4H), 3.19 (m, 
4H), 3.31 (m, 2H), 4.00 (m, 1H), 6.80 (d, 2H), 6.95 (d, 1H), 7.17 (dd, 1H), 7.22 (dd, 2H), 
7.31 (d, 2H), 7.74 (d, 2H), 7.81 (dd, 1H), 8.15 (d, 1H), 8.43 (d, 1H). 

Example 514 

15 N-(Y 4'-( 2-(( 2-( dimethvlamino)ethvlV methvnammo^ethvr)-2'-methoxv- 1 . 1 '-biphenvl-4- 

yl)carbonyl)-4-((Y 1 R)-3-(dimethylamino)- 1 -f (phenylthio)memvflpropvnamino)-3 - 

nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 122G and Example 191C 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 747, 749 (M- 
20 H)", (M+H) + ; X H NMR (300 MHz, DMSO-de) 5 1 .75 (m, 4H), 2.20 (m, 2H), 2.66 (s, 6H), 
2.70 (s, 6H), 2.96-3.04 (m, 8H), 3.36 (m, 2H), 3.78 (s, 3H), 4.18 (m, 1H), 6.97 (d, 1H), 7.01 
(s, 1H), 7.04 (d, 1H), 7.18 (dd, 1H), 7.21 (s, 1H), 7.25 (dd, 2H), 7.31 (d, 2H), 7.43 (d, 2H), 
7.84 (dd, 1H), 7.91 (d, 2H), 8.15 (d, 1H), 8.49 (d, 1H). 

25 Example 515 

4-((Y 1 RV3-(dimethylaminoV 1 -((phenvltMo)methvnpropyl)arnino')-N-(('2'-methoxv-4'-(2-(4- 
methylpiperazin-l-yl)ethyl)-l .l'-biphenyl^-yDcarbonyD-S -nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 122G and Example 242B 
for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 759, 761 (M- 
30 H)\ (M+H) + ; X H NMR (300 MHz, DMSO-de) 6 2.20 (m, 2H), 2.48 (s, 3H), 2.68 (s, 6H), 2.72 
(m, 2H), 2.97-3.05 (m, 4H), 3.14 (s, 2H), 3.17 (m, 2H), 3.36 (m, 6H), 3.76 (s, 3H), 4.18 (m, 
1H), 6.91 (d, 1H), 7.01 (s, 1H), 7.04 (d, 1H), 7.18 (dd, 1H), 7.21 (s, 1H), 7.23 (dd, 2H), 7.31 
(d, 2H), 7.41 (d, 2H), 7.83 (dd, 1H), 7.90 (d, 2H), 8.14 (d, 1H), 8.49 (d, 1H). 

35 Example 516 

4-((( 1 R)-4-( dimethvlamino^)- 1 -(( phenvlthiotmethvnbutvl'>amino')-N-Cr2'-methoxv-4'-f ( 4- 
methvlpiperazin-1 -vDmethvlV 1 . 1 '-biphenvl-4-vl)carbonvn-3-nitrobenzenesulfonamide 
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Example 516A 

methyl 2'-rnethoxy-4 , ->((4-methvlpiperazin-l-vl > )methyl)-l A -biphenyl-4-carboxvlate 
The desired product was prepared by substituting Example 1221 and N- 
5 methylpiperazine for Example 134A and dimethylamine, respectively, in Example 134B. 

Example 516B 

2'-methoxv-4 , -((4-methylpiperazin- 1 -vflmethvlV 1 , 1 '-biphenyl-4-carboxylic acid 
The desired product was prepared by substituting Example 516A for Example 1 A in 
10 Example IB. 

Example 516C 

4-((( 1 RV4-(dimethvlaminoV 1 -((phenylthio^methyDbutyn amino )-N-( (2 , -methoxy-4 , -((;4- 
methylpiperazin- 1 -vDmethvD- 1 a 1 '-biphenvl^-vDcarbonylVS-nitrobenzenesulfonamide 
15 The desired product was prepared by substituting Example 489A and Example 516B 

for Example 1C and Example IB, respectively, in Example ID. MS (ESI) m/e 761 (M+H) + ; 
*H NMR (300 MHz, DMSO-d*) 8 1.78 (m, 4H), 2.66 (s, 9H), 2.70 (m, 2H), 3.00 (m, 2H), 
3.14 (s, 2H), 3.35 (m, 6H), 3.61 (m, 2H), 3.76 (s, 3H), 4.06 (m, 1H), 6.97 (d, 1H), 7.00 (s, 
1H), 7.02 (d, 1H), 7.16 (dd, 1H), 7.22 (s, 1H), 7.24 (dd, 2H), 7.31 (d, 2H), 7.41 (d, 2H), 7.85 
20 (dd, 1H), 7.90 (d, 2H), 8. 14 (d, 1H), 8.49 (d, 1H). 

Example 517 

N-f (2'-methoxv-4'-( 2-( 4-methvlpiperazin- 1 -vDethvl)- 1 a 1 '-biphenvM-vncarbonvlM-f ( f 1 RV4- 
(4-methvlpiperazin- 1 -vD- 1 -((phenyltMo)melJivl)butTl)a^^ 

25 The desired product was prepared by substituting Example 490B and Example 242B 

for Example 1C and Example IB, respectively, Example ID. MS (ESI) m/e 828, 830 (M-H)~ 
, (M+H) + ; *H NMR (300 MHz, DMSO-ck) 5 1 .57 (m, 2H), 1 .77 (m, 2H), 2.46 (m, 2H), 2.50- 
2.63 (m, 10H), 2.82 (m, 4H), 2.91 (m, 4H), 3.02 (m, 6H), 3.27 (m, 2H), 3.37 (m, 2H), 3.76 (s, 
3H), 4.18 (m, 1H), 6.90 (d, 1H), 6.96 (d, 1H), 7.01 (s, 1H), 7.18 (dd, 1H), 7.20 (s, 1H), 7.22 

30 (dd, 2H), 7.31 (d, 2H), 7.40 (d, 2H), 7.84 (dd, 1H), 7.91 (d, 2H), 8.15 (d, 1H), 8.48 (d, 1H). 

Example 518 

3 -nitro-N-(4-( 1 -oxa-9-azaspiro( 5. 5)undec-3-en-9-yl)benzovD-4-(Y2- 
35 ( f phenylthio)ethynamino > )benzenesulfonamide 
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tert-butvl 4-allyl-4-hydroxvpiperidine- 1 -carboxvlate 
The desired product was prepared by substituting allyl magnesium bromide for 
methyl magnesium bromide in Example 494 A. MS (DCI(+)) m/e 242 (M+H) + 

Example 518B 
tert-butvl 4-allyl-4-rallyloxv)piperidine-l -carboxvlate 
The title compound was prepared by substituting Example 51 8 A and allyl bromide for 
Example 494A and methyl iodide, respectively, in Example 494B. MS (DCI(+)) m/e 282 
(M+H) + . 

Example 518C 
tert-butvl 1 -oxa-9-azaspirof5.5)undec-3-ene-9-carboxvlate 
A solution of Example 51 8B (0.79 g, 2.81 mmol) in degassed benzene (100 mL) at 
room temperature was treated with bis-tricyclohexylphosphine benzylidene ruthenium (IV) 
dichloride (150 mg), stirred for 1 8 hours, and concentrated The concentrate was purified by 
flash column chromatography on silica gel with 10%-25% ethyl acetate/heptane to provide 
the desired product. MS (DCI(+)) m/e 254 (M+H) + . 

Example 518D 
1 -oxa-9-azaspiro(5. 5)undec-3-ene 
The desired product was prepared by substituting Example 51 8C for Example 494B 
in Example 494C. 

Example 518E 

tert-butvl 4-Q -oxa-9-azaspiro(5.5)undec-3-en-9-vl)benzoate 
The desired product was prepared by substituting Example 518D for Example 494C 
in Example 494D. MS (DCI(+)) m/e 330 (M+H) + . 

Example 5 18F 
4-( 1 -oxa-9-azaspiro(5.5)undec-3-en-9-yBbenzoic acid 
The desired product was prepared by substituting Example 51 8F for Example 493 A in 
Example 493B. MS (DCI(+)) m/e 274 (M+H) + . 

Example 518G 

3-nitro-N-(4-( 1 -oxa-9-azaspiro(5. S^undec-S-en-g-vDbenzoyD^-f^- 
(phenvlthiolethvnaminolbenzenesulfonamide 
The desired product was prepared by substituting Example 518F and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 609 
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(M+H) + ; 'h NMR (500 MHz, DMSO-d 6 ) 5 11.95 (s, 1H), 8.75 (t, 1H), 8.60 (d, 1H), 7.91 
(dd, 1H), 7.73 (d, 2H), 7.37 (d, 2H), 7.27 (t, 2H), 7.18 (m, 2H), 6.93 (d, 2H), 5.73 (s, 2H), 
4.05 (s, 2H), 3.65 (q, 2H), 3.59 (dt, 2H), 3.28 (m, 2H), 3.17 (m, 2H), 1.95 (m, 2H), 1.75 (d, 
2H), 1.52 (m, 2H). 

Example 519 

N-(4-(4-benzyl-4-hydroxypiperidin- 1 -vDbenzovO-3-nitro-4-(Y2- 
(phenylthio)ethvl)amino)benzenesulfonamide 
The desired product was prepared by substituting Example 496B and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 647 
(M+H) + ; *H NMR (500 MHz, DMSO-de) 5 1 1.93 (s, 1H), 8.75 (t, 1H), 8.60 (d, 1H), 7.91 
(dd, 1H), 7.70 (d, 2H), 7.37 (d, 2H), 7.22 (m, 9H), 6.90 (d, 2H), 4.40 (s, 1H), 3.65 (m, 4H), 
3.28 (m, 2H), 3.17 (m, 2H), 2.70 (s, 2H), 1.50 (m, 2H), 1.45 (m, 2H). 

Example 520 

N-( 4-(2-azaspiro(4.4')non-2-vl')benzovl')-4-f ( ( 1RV3-C dimethvlaminoV 1 - 
((phenylthio)memynpropynaminoV3-nitrobenzenesulfonamide 
The desired product was prepared by substituting Example 120C and Example 122G 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 652 
(M+H) + ; *H NMR (300 MHz, DMSO-de) 5 1 1 .90 (s, 1H), 8.55 (d, 1H), 8.29 (d, 1H), 7.87 
(dd, 1H), 7.73 (d, 2H), 7.24 (dd, 2H), 7.08-7.18 (m, 4H), 6.51 (d, 2H), 4.20 (m, 1H), 3.35 (m, 
4H), 3.15 (m, 4H), 2.74 (s, 6H), 2.14 (m, 2H), 1.86 (t, 2H), 1.65 (m, 4H), 1.55 (m, 4H). 

Example 521 
ethvl 4-methvl-l -( 4-(Y(Y3-nitro-4-(i 2- 
(phenylthio)emyl)amino)phenynsulfonvnamino)carbonyl)phenyl)piperidine-4-carb^ 

The desired product was prepared by substituting Example 532F and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 627 
(M+H) + ; ! H NMR (300 MHz, DMSO-de) 5 1 1.98 (s, 1H), 8.77 (t, 1H), 8.60 (d, 1H), 7.91 
(dd, 1H), 7.73 (d, 2H), 7.35 (m, 2H), 7.26 (t, 2H), 7.18 (m, 2H), 6.93 (d, 2H), 4.13 (m, 2H), 
3.66 (m, 4H), 3.30 (m, 4H), 3.03 (m, 2H), 2.00 (m, 2H), 1.46 (m, 2H), 1.18 (t, 3H), 1.17 (s, 
3H). 

Example 522 

N-((5R)-5-((4-( , ((4-(8-azaspiro(4.5)dec-8-vl)benzovnamino)sulfonvlV2-nitrophenvDamino)- 

6-(phenylthio)hexyl)acetamide 
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The desired product was prepared by substituting acetic acid for N,N-dimethyglycine 
in Example 478. MS (ESI(+)) m/e 708, 706 (M+H) \ (M-H)", *H NMR (500 MHz, DMSO- 
dg) 5 8.53 (d, 1H), 8.29 (d, 1H), 7.85 (dd, 1H), 7.73 (d, 2H), 7.25-7.09 (m, 5H), 6.92 (d, 2H), 
4.12 (m, 1H), 3.34 (m, 4H), 2.97 (m, 2H), 1.73 (s, 3H), 1.60 (m, 4H), 1.52-1.34 (m, 12H). 

5 

Example 523 

N-((5R)-5-((4-(((4-(8-azaspiro(4.5Mec-8-yl)ben20vl)aniino)sulfonvl)-2-nitrophenyl')amino)- 

6-(phenvlthio)hexylMsonicotinamide 
The desired product was prepared by substituting isonicotinic acid for N,N- 
10 dimethylglycine in Example 478. MS (ESI) m/e 771 .3, 769.4 (M+H) + , (M-H)"; *H NMR 
(500 MHz, DMSO-de) 5 8.69 (d, 2H), 8.52 (d, 1H), 8.30 (d,lH), 7.84 (dd, 1H), 7.73 (d, 2H), 
7.70 (d, 2H), 7.09-7.25 (m, 5H), 6.92 (d, 2H), 4.12 (m, 1H), 3.34 (m, 4H), 3.24 (m, 2H), 1.78 
(m, 2H), 1.58 (m, 4H), 1.52-1.34 (m, 12H). 

15 Example 524 

N 1 -((5R)-5-((4-(((4-(8-azaspiro(4.5)dec-8-yl)benzovnamino)sulfonvlV2-nilTophenyDaminoV 

2 2 

6-(phenylthio)hexyD-N -(2-carboxvmethvD-N -methylglycinamide 
The desired product was prepared by substituting methyliminodiacetic acid for N,N- 
dimethylglycine in Example 478. MS (ESI) m/e 795.3, 793.4 (M+H) + , (M-H)"; *H NMR 
20 (500 MHz, DMSO-de) 6 8.53(d, 1H), 8.29(d,lH), 8.12 (m, 1H), 7.85 (dd, 1H), 7.73 (d, 2H), 
7.25-7.09 (m, 5H), 6.92 (d, 2H), 4.12 (m, 1H), 3.34 (m, 4H), 3.17 (s, 3H), 3.01 (m, 2H), 2.58 
(m, 4H), 1.76 (m, 2H), 1.60 m, 4H), 1.52-1.34 (m, 12H). 

Example 525 

25 N~l~-(r5R)-5-((4-ff(4-r8-azaspiro(4.5Mec-8-vnbenzovnamino^sulfonvn-2- 

nitrophenyl)amino)-6-(phenylthio)hexyl)glycinamide 
The desired product was prepared by substituting N-(t-butoxycarbonyl)glycine for 
N,N-dimethylglycine in Example 478. MS (ESI) m/e 723.3, 721.4 (M+H) + , (M-H)"; ! H 
NMR (500 MHz, DMSO-de) 5 8.53 (d, 1H), 8.30 (d,lH), 7.99 (m, 2H), 7.86 (dd, 1H), 7.74 
30 (d, 2H), 7.25-7.09 (m, 5H), 6.93 (d, 2H), 4.12 (m, 1H), 3.34 (m, 4H), 3.09 (m, 2H), 1.75 (m, 
2H), 1.60 (m, 4H), 1.52-1.34(m, 12H). 

Example 526 

N-((5R)-5-((4-((('4-(8-azaspiro(4.5Mec-8-yDbenzoyl)amino)sulfonvlV2-nitrophenvDaminoV 
35 6-(phenylthio')hexylV 1 -methvl-L-prolinamide 

The desired product was prepared by substituting N-methylprolirie for N,N- 
dimethylglycine in Example 478. MS (ESI) m/e 777.3, 775.4 (M+H) + , (M-H)"; X H NMR 
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(500 MHz, DMSO-d 6 ) 6 8.53 (d, 1H), 8.51 (m, 1H), 8.30 (d,lH), 7.86 (dd, 1H), 7.73 (d, 2H), 
7.58 (m, 1H), 7.25-7.09 (m, 5H), 6.92 (d, 2H), 4.12 (m, 1H), 3.89 (m, 1H), 3.51 (m, 1H), 3.34 
(m, 4H), 3.10 (m, 2H), 3.01 (m, 2H), 2.74 (s, 3H), 1.78 (m, 2H), 1.60 (m, 4H), 1.52-1.34 (m, 
14H). 

5 

Example 527 

N-((3R)-5-((4-(((4-f8-azaspiro(4.5)dec-8-vDbenzovDamino 

6-(phenylthio")hexylV 1 -methylcyclopropanecarboxamide 
The desired product was prepared by substituting 1-methylcyclopropanecarboxylic 
10 acid for N,N-dimethylglycine in Example 478. MS (ESI) m/e 748.3, 746.4 (M+H) + , (M-H)"; 
'HNMR (500 MHz, DMSO-de) 5 8.53 (d, 1H), 8.30 (d,lH), 7.84 (dd, 1H), 7.73 (d, 2H), 7.39 
(t, 1H), 7.25-7.09 (m, 5H), 6.92 (d, 2H), 4.07 (m, 1H), 3.34 (m, 4H), 3.09 (m, 2H), 1.74 (m, 
2H), 1.60 (m, 4H), 1.52-1.34 (m, 12H), 1.16 (s, 3H), 0.85 (q, 2H), 0.40 (q, 2H). 

Example 528 

N-f(5RV5-(f4-(((4-(8-azaspiro(4.5Mec-8-yl)benzovl)a^ 

6-(phenvlthio)hexvlV2-hvdroxvacetarnide 
The desired product was prepared by substituting glycolic acid for N,N- 
dimethylglycine in Example 478. MS (ESI) m/e 724.3, 722.3 (M+H) + , (M-H)"; *H NMR 
(500 MHz, DMSO-de) 5 8.53 (d, 1H), 8.30 (d, 1H), 7.84 (dd, 1H), 7.73 (d, 2H), 7.65 (t, 1H), 
7.25-7.09 (m, 5H), 6.92 (d, 2H), 4.09 (m, 1H), 3.75 (s, 2H), 3.34 (m, 4H), 3.06 (m, 2H), 1.78 
(m, 2H), 1.60 (m, 4H), 1.52-1.34 (m, 12H). 

Example 529 

N-(r5RV5-((4-(((4-(8-azaspiro(4.5)dec-8-vDbenzovnannino)sulfonvn-2-nitrophenvnamino)- 

6-fphenvlthio)hexvlV2.2.2-trifluoroacetamide 
The desired product was prepared by substituting trifluoroacetic acid for N,N- 
dimethylglycine in Example 478. MS (ESI) m/e 762.2, 760.3 (M+H) + , (M-H)"; J H NMR 
(500 MHz, DMSO-de) 5 9.33 (t, 1H), 8.53 (d, 1H), 8.30 (d,lH), 7.84 (dd, 1H), 7.73 (d, 2H), 
7.25-7.09 (m, 5H), 6.92 (d, 2H), 4.09 (m, 1H), 3.34 (m, 4H), 3.13 (m, 2H), 1.75 (m, 2H), 1.60 
(m, 4H), 1.52-1.34 (m, 12H). 

Example 530 

N-(4-(4-benzyl-4-methoxvpiperidin- 1 -yl)benzoyl)-4-((Y 1 R)-5-(dimethvlamino)- 1 - 
35 ("(phenylthio)methyl)pentyl)amino")-3-nitrobenzenesulfonamide 

Example 53 OA 
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tert-butvl 4-benzvl-4-hvdroxvpiperidine-l -carboxvlate 
A solution of 4-hydroxy-4-benzyl piperidine (0.66 g, 3.5 mmol) in 1 M NaOH (7 mL, 
7 mmol) and dioxane (5 mL) at 0 °C was treated with BOC2O (0.76 g, 3.5 mmol), warmed to 
room temperature, stirred for 16 hours, adjusted to pH <7 with 10% citric acid, and extracted 
5 twice with ethyl acetate. The combined extracts were washed with water and brine, dried 
(Na2SC>4), filtered, and concentrated to provide the desired product. 

Example 53 OB 
tert-butvl 4-benzyl-4-methoxvpiperidine-l -carboxvlate 
10 The desired product was prepared by substituting Example 53 OA for Example 494A 

in Example 494B. MS (DCI(+)) m/e 306 (M+H) + . 

Example 530C 
4-benzvl-4-methoxvpiperidine 
15 The desired product was prepared by substituting Example 530B for Example 494B 

in Example 494C. 

Example 53 0D 
tert-butvl 4-(4-benzyl-4-methoxypiperidin- 1 -vDbenzoate 
20 The desired product was prepared by substituting Example 530C for Example 494C 

in Example 494D. 

Example 530E 
4-(4-benzvl-4-methoxvpiperidin- 1 -vD benzoic acid 
25 The desired product was prepared by substituting Example 530D for Example 493A 

in Example 493B. 

Example 53 OF 

N-(4-(4-benzvl-4-methoxvpiperidin- 1 -yl)benzovl)-4-((( 1 RV5-(dimethvlamino)- 1 - 
30 ((phenylthio)methyI)pentyD amino V3-nitrobenzenesulfonamide 

The desired product was prepared by substituting Example 124E and Example 53 0E 
for Example 1C and Example IB, respectively, in Example ID. MS(ESI(+)) m/e 760 
(M+H) + ; *H NMR (500 MHz, DMSO-c^) 5 1 1.95 (s, 1H), 9.20 (s, 1H), 8.55 (d, 1H), 8.31 (d, 
1H), 7.88 (dd, 1H), 7.70 (d, 2H), 7.30-7.05 (m, 11H), 6.90 (d, 2H), 4.10 (m, 1H), 3.65 (m, 
35 2H), 3.35 (m, 2H), 3.28 (s, 3H), 3.00 (m, 4H), 2.80 (s, 2H), 2.72 (s, 6H), 1.78 (m, 2H), 1.68 
(m, 2H), 1.60 (m, 2H), 1.50 (m, 2H), 1.30 (m, 2H). 
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Example 53 1 

N-(V4-benzvlpiperidin- 1 -vDcarbonvD-4-( (( 1 RV5-(dimethvlaminoV 1 - 
(fphenvlthio)methvl)pert^ 
The desired product was prepared by substituting Examle 124E and Example 488B 
for Example 1C and Example IB, respectively, in Example ID. MS(ESI(+)) m/e 746 
(M+H) + ; ] H NMR (500 MHz, DMSO-d 6 ) 5 1 1.95 (s, 1H), 9.20 (s, 1H), 8.55 (d, 1H), 8.31 (d, 
1H), 7.88 (dd, 1H), 7.70 (d, 2H), 7.30-7.05 (m, 11H), 6.90 (d, 2H), 4.10 (m, 1H), 3.65 (m, 
2H), 3.15 (m, 2H), 2.95 (m, 2H), 2.70 (m, 8H), 1.75 (m, 2H), 1.60-1.25 (m, 9H). 

Example 532 

N-(4-( r 4-(hvdroxvmethvlV4-methvlpiperidin- 1 -vnbenzovl > )-3-nitro-4-Cr2- 
(phenvlthio)ethvl)amino)benzenesulfonamide 

Example 532A 
1-tert-butvl 4-ethyl piperidine-l,4-dicarboxylate 
A solution of ethyl isonipecoate (2.5 g, 15.9 mmol) in dichloromethane (80 mL) at 0 
°C was treated with (BOC) 2 0 (3.8 g, 17.3 mmol), warmed to room temperature, stirred for 2 
hours, diluted with water, and extracted with dichloromethane. The combined extracts were 
washed sequentially with saturated sodium bicarbonate, 5% citric acid, and brine, dried 
(MgSC>4), filtered, and concentrated to provide the desired product. MS (ESI(+)) m/e 258 
(M+H) + . 

Example 53 2B 
1-tert-butvl 4-ethvl 4-methvlpiperidme-L4-dicarboxvlate 
A solution of Example 532A (2.1 g, 8.1 mmol) in THF (81 mL) at -78 °C was treated 
dropwise with 1.5M LDA in cyclohexane (6.0 mL, 8.9 mmol), stirred for 30 minutes, treated 
dropwise with methyl iodide (0.76 mL, 12. 1 mmol), stirred for 2.5 hours, quenched with 
saturated NH4CI, and extracted with diethyl ether. The combined extracts were washed with 
brine, dried (MgSC>4)> filtered and concentrated to provide the desired product. MS (DO) 
m/e 272 (M+H) + . 

Example 532C 
ethyl 4-methvlpiperidine-4-carboxylate 
A solution of Example 532B (2. 1 g, 8.0mmol) in 4M HC1 in dioxane (10 mL) at room 
temperature was stirred for 3 hours and concentrated to provide the desired product. MS 
(DCI)m/e 171 (M+H) + . 
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Example 53 2D 
benzyl 4-fluorobenzoate 
A mixture of 4-fluorobenzoic acid (4.9 g, 35.3 mmol), ben2yl bromide (3.8 mL, 3 1 .7 
mmol), and cesium carbonate (17.2 g, 53 mmol) in DMF (50 mL) at room temperature was 
stirred for 24 hours, diluted with water, and extracted with diethyl ether. The combined 
extracts were washed with brine, dried (MgSC>4), filtered, and concentrated to provide the 
desired product. MS (DCI) m/e 248 (M+H) + 

Example 53 2E 

ethyl 1 -(4-((benzvloxv)carbonynphenvl)-4-methvlpiperidme-4-carboxylate 
A mixture of Example 532C (2.2 g, 10.6 mmol), Example 532D (2.2 g, 9.9 mmol), 
and potassium carbonate (2.9 g, 21.2 mmol) in N-methylpyrrolidinone (8.8 mL) was stirred 
at 1 50 °C for 24 hours, cooled to room temperature, diluted with water, and extracted with 
dichloromethane. The combined extracts were washed with water and brine, dried (MgS04) 3 
filtered, and concentrated. The concentrate was purified by flash column chromatogaphy on 
silica gel with 10% ethyl acetate/hexanes to provide the desired product. MS (DCI) m/e 382 
(M+H) + . 

Example 532F 

4-(4-( ethoxycarbonvlV4-methvlpiperidin- 1 -vDbenzoic acid 
A mixture of Example 532E (0.54 g, 1.4 mmol) in ethanol (6 mL) at room 
temperature was hydrogenated at 60 psi over 10% Pd/C (58 mg) for 1.5 hours, filtered, and 
concentrated to provide the desired product. MS (DCI) m/e 292 (M+H) + . 

Example 532G 
ethvl 4-methvl-1^4^r(f3-nitro->4-((2- 
(phenylthio)ethyDamino)phenvl)su^ 

The desired product was prepared by substituting Example 532F and Example 77B 
for Example IB and Example 1C, respectively, in Example ID. MS (ESI(+)) m/e 627 
(M+H) + . 

Example 532H 
4-methvl- 1 -(4-(( (Y3-nitro-4-(Y 2- 
(phenylthio)ethyl)amino)phenvl)sulfon^ 

acid 

The desired product was prepared by substituting Example 532G for Example 1 19B 
in Example 11 9C. MS (ESI(+)) m/e 599. 

-286- 



) 



) 



Example 5321 

N-(4-(4-(hvdroxvmethvlV^ 

(phenylthio)ethyl)amino)beDzenesulfonamide 
A solution of Example 532H (35 mg, 0.06 mmol), 4-methylmorpholine (0.007 mL, 
0.06 mmol), and DME (0.3 mL) at -15 °C was treated dropwise with isobutyl chloroformate 
(0.008 mL, 0.06 mmol), stirred for 15 minutes, and filtered. The filter cake was washed with 
DME and the filtrate and washings were combined. The solution was cooled to -15 °C, 
treated sequentially with NaBKU (3.5 mg, 0.09mmol) water (0.03 mL), and additional water 
(50 mL), and extracted with dichloromethane. The combined extracts were washed with 
brine, dried (MgS04), filtered, and concentrated The concentrate was purifed by flash 
column chromatography on silica gel with 1-2% methanol/dichloro methane to provide the 
desired product. MS (ESI(-))) m/e 583 (M-H)-; *H NMR (500 MHz, DMSO-d^) 5 1 1.92 (s, 
1H), 8.75 (t, 1H), 8.58 (d, 1H), 7.90 (dd, 1H), 7.72 (d, 2H), 7.38 (d, 2H), 7.27 (t, 2H), 7.15 
(m, 2H), 6.90 (d, 2H), 4.53 (t, 1H), 3.66 (m, 2H), 3.50 (m, 2H), 3.30 (m, 2H), 3.16 (m, 4H), 
1.50 (m, 2H), 1.25 (m, 2H), 0.91 (s, 3H). 

Example 533 

N-f 4-(4-(2-naphthvlsulfonyr)piperazin- 1 -yl) benzoyl) -3 -nitro-4-( ( 2- 
(phenylthio)etliYl)amino)benzenesulfonamide 
The desired product was prepared by substituting 2-napthalenesulfonyl chloride for 2- 
methoxyethyl chloroformate in Example 325. MS (ESI(-)) m/e 730 (M-H)"; *H NMR (500 
MHz, DMSO-de) 5 12.02 (s, 1H), 8.74 (t, 1H), 8.57 (d, 1H), 8.46 (d, 1H), 8.21 (d, 1H), 8.16 
(d, 1H), 8.06 (d, 1H), 7.88 (dd, 1H), 7.77 (dd, 1H), 7.76-7.66 (m, 4H), 7.37-7.32 (m, 2H), 
7.25 (t, 2H), 7.19-7. 14 (m, 2H), 6.89 (d, 2H), 3.65 (q, 2H), 3.42 (t, 4H), 3.26 (t, 2H), 3.07 (t, 
4H). 

Example 534 

4-(( ( 1 RV5-rf amino(imino)methynamino)- 1 -frphenvlthio^methYDpentyl) amino)-N-(4-(8- 
azaspirof4.5Mec-8-vl)benzovl)-3-nitrobenzenesulfonamide 
A solution of Example 287 (30 mg, 0.05 mmol), aminoiminosulfonic acid (7 mg, 
0.055 mmol), diisopropylethylamine (0.02 Ml), and DMF (0.3 mL) at room temperature was 
stirred for 24 hours and concentrated. The concentrate was purified by reverse phase 
chromatography with 0-90% methanol/0. 1% aqueous TFA to provide the desired product. 
MS (ESI(+)) m/e 708 (M+H) + ; *H NMR (500 MHz, DMSO-de) 5 12.02 (s, 1H), 8.53 (d, 1H), 
8.32 (d, 1H), 7.86 (dd, 1H), 7.73 (d, 2H), 7.39 (t, 1H), 7.25-7.10 (m, 6H), 6.93 (d, 2H), 4.12 
(m, 1H), 3.35 (m, 6H) 5 3.05 (m, 2H), 1.75 (m, 2H), 1.59 (m, 4H), 1.42 (rn, 8H). 
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It will be evident to one skilled in the art that the.present invention is not limited to 
the forgoing illustrative examples, and that it can be embodied in other specific forms 
without departing from the essential attributes thereof It is therefore desired that the 
5 examples be considered in all respects as illustrative and not restrictive, reference being made 
to the appended claims, rather than to the foregoing examples, and all changes which come 
within the meaning and range of equivalency of the claims and therefore intended to be 
embraced therein. 
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